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1.0 EXECUTIVE SUMMARY

This report specifically addresses two portions of the Calumet Area Hydrologic Master Plan
(HMP): the development of a Watershed Boundary Atlas, and the development of stage-
discharge relationships for the onsite stormwater outlet control structures. These tasks are
known as Task 102 and Task 202, respectively.

The Watershed Boundary Atlas was developed following extensive research of the topography
of the Calumet Area. V3 reviewed previous surveys from the DOE, drainage reports by the
lllinois Department of Transportation, and sewer atlases from the Chicago Department of Water
Management. In addition, the V3 team conducted field surveys in 2004 and 2005 to verify
watershed boundaries, as well as to obtain specific details regarding the configuration of the
onsite basin outlet control structures and overflow routes.

Stage—discharge relationships were developed for the onsite basin control structures. As stated
above, V3 and its design team performed extensive field surveys in 2004 and 2005 to obtain
details regarding the configuration of the control structures and overflow routes. This
information was used by V3 engineers to analyze the unique hydraulic situation for each
structure. Rating curves were then established based on a range of possible tailwater scenarios
for use in the planning of future improvements to the site hydrology.

Significant concerns have been raised regarding the culvert connecting Indian Ridge Marsh
North and Indian Ridge Marsh South under 122™ Street. The culvert is a corrugated metal pipe
that dates to the 1920’s and has had historical blockage issues. If the culvert were to fail, Indian
Ridge Marsh North would overflow onto Torrance Avenue, a major thoroughfare through the
Calumet Area.

Heron Pond and Indian Ridge Marsh South do not have functional control structures, but are
regulated by outlet channels. Adjustable control structures would be beneficial for these areas
to allow additional control of the normal pool elevations, especially for the heron population at
Heron Pond.

Disclaimer: Due to ongoing activities within the study area, the information contained within this
report may become obsolete after modifications by others. The information contained in this
report is accurate as of August 2006.
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2.0 INTRODUCTION

This report specifically addresses two portions of the Calumet Area Hydrologic Master Plan
(HMP): the development of a Watershed Boundary Atlas, and the development of stage-
discharge relationships for the onsite stormwater control structures. These tasks are known as
Task 102 and Task 202, respectively. All site specific aerial photographs used within Volume Il
are dated 2004. The legend provided below refers to all site specific aerial maps that are used
throughout this volume.
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Figure 1: Lake Calumet Location Map.
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3.0 WATERSHED BOUNDARY ATLAS

As part of the Hydrologic Master Plan, V3 has completed a watershed boundary delineation for
the Calumet Area. Watershed boundaries were delineated based upon topographic and
watercourse divides as determined from V3 field survey, DOE topographic survey base
mapping, lllinois Department of Transportation (IDOT) drainage studies, USGS topographic
guadrangle mapping, and Chicago Department of Water Management (DWM) sewer atlases.

The Watershed Boundary Atlas is presented in two exhibits. The first exhibit presents the
overall Calumet vicinity with outlines of each of the major onsite hydrologic basins. Offsite
basins tributary to the site are also shown. Approximate drainage areas are given for each of
the major basins.

The second exhibit presents the Calumet Area in greater detail. This exhibit presents the major
onsite basin boundaries, as well as the location and identification of basin outlet control
structures and overflow routes, the total drainage area tributary to each control structure, and
the overflow elevation for each of the basin overflow points.

The Watershed Boundary Atlas Exhibits are included in Appendix Section 1.
4.0 OUTLET CONTROL STRUCTURE STAGE-DISCHARGE RELATIONSHIPS

In order to assist in the planning of future improvements to the site, V3 has prepared stage-
discharge rating curves for each of the onsite major hydrologic basin control structures. Details
for each of the existing control structures were obtained by field survey conducted by the V3
team in 2004 and 2005. The structures were then evaluated for hydraulic performance under a
range of expected tailwater conditions. Table 1 presents the list of major basin control
structures, the connecting upstream and downstream hydrologic units, as well as the total
drainage area tributary to the structure.

The stage-discharge relationships developed in this report are subject to the following
limitations:
e Structures are assumed to be maintained. The effects of sediment and debris buildup
were not considered (Standard Practice).
e The relationships indicate overflows local to the control structure. A lower overflow
elevation between the two connected hydrologic units may exist a distance away from
the control structure. Refer to Exhibit 2.
Structures were assumed to function independently. Interactions between hydrologic unit
control structures may skew rating curves due to constantly varying tailwater conditions. This
situation will be resolved internally by the computational modeling in Volume IV (Tasks 301 and
302).
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Structure Upstream Unit Downstream Unit Tributary
Identifier Area
Structure #1 Deadstick Pond Calumet River 90 Ac
Structure #2 Heron Pond Calumet River 105 Ac
Structure #3 Indian Ridge Marsh North Indian Ridge Marsh South 185 Ac
Structure #4 Cluster Sites Lake Calumet 19 Ac
Structure #5 Big Marsh Lake Calumet 626 Ac
Structure #6 Cluster Sites Indian Ridge Marsh North 116 Ac
Structure #7 Coke Plant Indian Ridge Marsh North 62 Ac
Structure #8 Norfolk Southern RR Marsh Big Marsh 250 Ac
Structure #9 Pullman Creek Pullman Creek 852 Ac
Structure #10 Pullman Creek Pullman Creek 813 Ac
Structure #11 State ROW Pullman Creek N/A
Structure #12 State ROW Pullman Creek N/A
Structure #13 Pullman Creek Pullman Creek 319 Ac?
Structure #14 Coke Plant Big Marsh 62 Ac
Structure #15 Conservation Area Lake Calumet 250 Ac
Structure #16 Pullman Creek Pullman Creek 319 Ac?
Structure #17 Indian Ridge Marsh South Calumet River 232 Ac

Table 1: Major Basin Control Structures.

4.1 Structure #1 — Deadstick Pond to Calumet River

Structure #1 regulates the discharge from Deadstick Pond to the
Calumet River. The structure consists of a rectangular concrete box
structure, roughly 34” x 42” in plan. The structure has an opening
with adjustable stop logs on the north wall facing the pond. The
opening is approximately 34" wide, and the existing top of the stop
logs is approximately 75.5” below the top of the structure. The stop
logs function as a weir to hold water in the pond at elevations below
the crest of the stop logs. A rectangular metal grate is located on the
roof (rim) of the structure to collect flow during extreme events. Once
flow enters the structure, it is conveyed to the river through an 18"
corrugated metal pipe (CMP). By inspection of the structure, it
appears that the stop logs are utilized to set the normal water level of
Deadstick Pond. Above the crest of the stop planks, the planks will
provide minimal restriction to the flow of water into the structure.
Under this condition, the pond elevation is then controlled by the
capacity of the outlet pipe and the tailwater condition at the pipe
outfall.

Stage-discharge relationships were developed for this structure based
upon the surveyed geometry. Tailwater for the Calumet River was
considered up to 583.0, the approximate high water level for Lake

<RETENTION POND

! 124 Acres for the Coke Plant is split between Structures 7 and 14. Portions of the Coke Plant may
actually be collected in a storm sewer and drained along Torrence Avenue. Assuming runoff from this
area is tributary to the study area is conservative.

2319AuesSsMhbeN@enSUudumslSamd1& Exact division not determined.
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Calumet and the Calumet River as regulated by the Thomas J. O'Brien Lock and Dam and the
level of Lake Michigan®.

: 34” .
’y . Open Grate
A
\ :
75.5" ;
: 6011
A 4 i
h i
Stop Log —1____N NS ! !
(welr)
Water Level {ommmmmmm e
(variable)

Figure 2: Structure #1 Hydraulic Geometry.

® Roadcap, et.al. “An Assessment of the Hydrology and Water Quality of Indian Ridge Marsh and the
Potential Effects of Wetland Rehabilitation on the Diversity of Wetland Plant Communities”, 1999, p. 8,
47.

Volume II: Watershed Atlas and Stage-Discharge Rating Curves V3 Companies of lllinois, Ltd. e« 5
Calumet Area Hydrologic Master Plan August 2006




0'€8G=/MW/1 —%—
€285=>/W\/1—=m—

o€

S¢

(s492) 39dVHOSIA
0z ST 0T

"MO[J 321J110 pue JI9M

00'¥8S

- 00'S89

- 00'989

US98 uonIsue.) 0) anp dejJano aaIn)

00°/8S

G'885 = |3 MOIJIIAO
[ [ |

00'88S

- 00'689

SIAANI ONILVY T# F4NLONYLS

00°06S

39V1S

Figure 3: Structure #1 Rating Curves.
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Figure 5: Structure #1 - Approach Channel.
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Figure 6: Structure #1 - Inside View.
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Figure 7: Structure #1 - Outlet Pipe and Channel.
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4.2 Structure #2 — Heron Pond to Calumet River

This control structure consists of a rudimentary man-made
weir and open channel connecting Heron Pond to the
Calumet River. The weir is approximately 5 feet wide and
is made of grass clippings and debris approximately 12
inches deep. It appears that the clippings were placed in
order to elevate the normal water level of the pond. Above
the weir crest, the grass clippings and debris will not
significantly restrict the rate of discharge exiting the pond.
In this situation, the pond elevation is controlled by the
discharge rate and capacity of the open channel
connecting the weir to the Calumet River.

Stage-discharge relationships were developed for this
structure based upon the surveyed geometry of the open
channel as shown on Figure 8. Tailwater for the Calumet
River was considered up to 583.0, the approximate high
water level for Lake Calumet and the Calumet River as

INDIAN RIDG
MARSH SOUTH

regulated by the Thomas J. O'Brien Lock and Dam and the level of Lake Michigan®.

Open Channel
Restriction

1.36:1(H:V)

4.8’

1.50:1(H:V)

Figure 8: Structure #2 Hydraulic Geometry.

* Roadcap, 1999.
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Weir Constructed of Grass and Debris.

Figure 10: Structure #2

OuIt annel(vergrown Condition).

Figure 11: Structure #2 —
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4.3 Structure #3 — Indian Ridge Marsh North to Indian Ridge Marsh South

Structure #3 consists of an inlet box and attached culvert
connecting Indian Ridge Marsh North and Indian Ridge
Marsh South under 122" Street. The inlet consists of a
concrete manhole with a 4’ diameter open grate. The rim
elevation of the grate is the lowest point of entry into the
structure, and therefore sets the normal water level for North
Indian Ridge Marsh. The outlet pipe consists of a single 24”
corrugated metal pipe (CMP). Under most events, the water
level in Indian Ridge Marsh North appears to be controlled
by the open grate through either weir or orifice flow
conditions, depending on the water depth above the grate.
Under high water conditions, either in Indian Ridge Marsh
North or by high tailwater conditions in Indian Ridge Marsh
South where the outlet CMP is submerged, the outlet pipe
will operate under pressure flow and will impact the stage-
discharge relationship for the structure.

Stage-discharge relationships were developed for this
structure based upon the surveyed geometry shown in
Figure 12. Tailwater for Indian Ridge Marsh South was
considered up to 588.0 to cover the range of expected water
surface elevations in South Indian Ridge Marsh.

Significant concerns have been raised regarding the culvert
connecting Indian Ridge Marsh North and Indian Ridge
Marsh South under 122" Street. The culvert is a corrugated
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metal pipe that dates to the 1920's and has had historical blockage issues. If the culvert were to
fail, Indian Ridge Marsh North would overflow onto Torrance Avenue, a major thoroughfare
through the Calumet Area.

122" Street

IRM South IRM North
2" thick horizontal grate
(4 dia)
Il wsEL =582.5 L
M.H.
I' \

D/S 24" CMP D | u/sS
I.E.=579.50 \ ! I.E.=579.85
Figure 12: Structure #3 Hydraulic Geometry.

Volume II: Watershed Atlas and Stage-Discharge Rating Curves V3 Companies of lllinois, Ltd. e 14

Calumet Area Hydrologic Master Plan August 2006



0'S8S=/MW/ L —%—
0'78S=M/L —%—
0°€85=MW/L1—¥—
0'¢85=W/1—=.—
T185=>M/L —o—

0€

(s42) 394vHOSIa

0T

| g'¥85 =92uaiio] 0] YLON
i A Wolj |3 MOIBAQ

00°€8S

¢!

— el ¢_A 00785

00°G89

00°98S

00°/8S

"N\ 92U3110] 1€ 0'98G
= [3 MOJHIBAQ 1S 2T

00°88S

- 00689

- 00°06S

- 00°'T6S

W\wm
V4

9INNNS 18 0'V6S = I3 MOJHBAD IS , 2T

00°¢6S

00°€69

- 00°¥6S

S3ANALNI ONILVYH €# 3dNLONYLS

00°G6S

JOVIS
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1

Figlire 14 — Structure #3 Lo“oking North.
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4.4 Structure #4 — Cluster Sites to Lake Calumet

This control structure was identified by Ross (1988) as a storm sewer serving Stony Island
Avenue and the Cluster Sites, ultimately releasing into Lake Calumet. V3 has attempted to field
locate this outlet on multiple occasions without success. If the area served by this outlet is not
subject to proposed hydrologic modification by the DOE, no further effort to locate this outlet is
recommended.

4.5 Structure #5 — Big Marsh to Lake Calumet

Structure #5 consists of a rectangular concrete drop inlet with twin 30" diameter outlet pipes
connecting Big Marsh to Lake Calumet. The structure is approximately 5'x7’ measured in plan.
The northeast wall facing Big Marsh has an opening with an adjustable stop plank to control the
normal water elevation in Big Marsh (similar to Structure #1). The opening is approximately 1'-
10” wide by 12" tall with the stop plank blocking the lower 3” of the opening. Inside the structure
there is a 6” thick concrete wall to wall deck with a 2’ diameter orifice. Twin 30" diameter outlet
pipes leading to Lake Calumet connect to the structure approximately 4’-6” below the orifice and
concrete deck.

When the water level in Big Marsh is above the stop plank crest, the wall opening will provide
minimal restriction to incoming flow until the
structure is submerged. Under low flow
conditions, flow control is provided by the wall
opening and the concrete deck orifice. Under
high flow or high tailwater conditions in Lake
Calumet, the wall opening, the concrete deck
orifice, and the outlet pipes will each impact the
stage-discharge relationship for the structure.

/ (BIG MARSH
A 2’ diameter grate is located on the roof of the MAIN POOL
structure for access and overflow collection.

Stage-discharge relationships were developed
for this structure based upon the surveyed
geometry shown in Figure 16. Tailwater for the
Calumet River was considered up to 583.0, the
approximate high water level for Lake Calumet
and the Calumet River as regulated by the
Thomas J. O'Brien Lock and Dam and the level
of Lake Michigan®.

°> Roadcap, 1999.
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Figure 16 — Structure #5 Hydraulic Geometry.
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Figure 17: Structure #5 Rating Curves.
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Figure 19: Structure #5 — Looking Southeast.
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4.6 Structure #6 — Cluster Sites to Indian Ridge Marsh North

This control structure was identified by Roadcap® and consists of multiple culverts connecting
the Cluster Sites to Indian Ridge Marsh North under the Norfolk Southern Railroad. V3
understands that flow once discharged to Indian Ridge Marsh North from the Cluster Sites, in
particular landfills Paxton #1 and #2, but the culverts have been abandoned and flow has been
redirected to the west and now discharges ultimately to Lake Calumet. This information was
confirmed by Patrick Engineering on January 5, 2006.

4.7 Structure #7 — Coke Plant to Indian Ridge Marsh North
Structure #7 consists of a single 36” diameter CMP culvert connecting the Coke Plant to Indian

Ridge Marsh North. Stage-discharge relationships were developed for this structure based
upon the surveyed geometry shown in Figure 20.

116" Street

IRM North Coke Plant

D/S / 36" CMP <:| \ u/s
I.E.=583.82 I.E.=584.25

Figure 20: Structure #7 Hydraulic Geometry.

® Roadcap, 1999.
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4.8 Structure #8 — Norfolk Southern Railroad Marsh to Big Marsh

Structure #8 consists of a single 24” diameter culvert connecting the Norfolk Southern Railroad

Marsh to Big Marsh. Stage-discharge relationships were developed for this structure based
upon the surveyed geometry shown in Figure 22.

116™ Street

Big Marsh North IRM

D/S / 24" CMP <:| \ u/s
|.E.=579.67 |.E.=581.22

Figure 22: Structure #8 Hydraulic Geometry.
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49 Structures #9-13 and #16 — Pullman Creek Culverts

These structures consist of a series of culverts that
convey flow from the |lllinois Department of
Transportation right of way (I-57, 1-94, and Stony Island
Avenue) to Lake Calumet via Pullman Creek. These
culverts are documented in the IDOT Hydraulic Report
for Pumping Station 27 (2001). A hydraulic model
developed in HEC-RAS has been established by IDOT
for Pullman Creek, thus any proposed modifications to
the culverts should be made in consultation with IDOT
and using the existing hydraulic model.  Accordingly,
stage-discharge relationships for the individual culverts
were not created as part of this report. Additional
information regarding these culverts can be found in
Volume Il of the Calumet Area Hydrologic Master
Plan.

LAKE CALUMET

Figure 24: Structure #9 — Pullman Creek Double Arch CMP Culverts Under

lllinois International Port District Driveway at 116" Street.
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Figur 25: Structure #10 — Pullman Creek Double Arch CMP Culverts Under
Harborside International Golf Course Driveway at 111" Street.
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4.10 Structure #14 — Coke Plant to Big Marsh

Structure #14 consists of a single 12" diameter culvert that regulates discharge from the Coke

Plant to Big Marsh. Stage-discharge relationships were developed for this structure based upon
the surveyed geometry shown in Figure 30.

Railroad

Coke Plant Big Marsh

u/s / 12" CMP |:> \ D/S
|.E.=584.76 |.E.=584.42

Figure 27: Structure #14 Hydraulic Geometry.
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411 Structure #15 — Conservation Area to Lake Calumet

Structure #15 consists of two ductile iron pipe culverts 24" and 18” in diameter, which control
discharge from the Conservation Area to Lake Calumet. Stop logs are provided on both pipes
for control of upstream water surface elevations.

Stage-discharge relationships were developed for this structure based upon the surveyed
geometry shown in Figure 32. Tailwater for the Calumet River was considered up to 583.0, the
approximate high water level for Lake Calumet and the Calumet River as regulated by the
Thomas J. O’Brien Lock and Dam and the level of Lake Michigan’.

CONSERVAJION ARCA

LAKE CALUMET

MSG2

" Roadcap, 1999.
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Lake Calumet Embankment Conservation Area

D/S 18" DIP u/s
I.E.=582.10 O <:| O I.E.=582.99

Lake Calumet Embankment Conservation Area

D/S 24" DIP u/s
|.E.=580.89 O <:| O |.E.=581.67

Figure 29: Structure #15 Hydraulic Geometry.
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Figure 30: Structure #15 Rating Curves.
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4,12 Structure #17 — Indian Ridge Marsh South to Calumet River

Structure #17 consists of an open channel connecting Indian Ridge Marsh South to the Calumet
River.

Stage-discharge relationships were developed for this structure based upon the surveyed
geometry shown in Figure 34. Tailwater for the Calumet River was considered up to 583.0, the
approximate high water level for Lake Calumet and the Calumet River as regulated by the
Thomas J. O’Brien Lock and Dam and the level of Lake Michigan®.

Open Channel
4:1(H:V)

23:1(H:V) L)

Figure 34: Structure #17 Hydraulic Geometry.

® Roadcap, 1999.
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Figure 35: Structure #17 Rating Curves.
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Figure 37: Structure #17 - Looking South From 122" Street.
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GLOSSARY

Automatic Staff Gage (ASG) : Apparatus installed to collect sufrace water elevations of
water bodies at 15 minute intervals.

Anoxic : Water that contains little to no dissolved oxygen.

Conveyance Capacity : The maximum amount of water that can be transported
downstream by a pipe or channel.

Discharge : The rate of water flowing out of a site.
Dredging : Process of removing sediment accumulation from lake and river bottoms.

Equality Formation : Tongues of glacial lake deposits that consist of silts, clays and
sands.

Evapotranspiration : Proportion of waterbudget that is returned to the air through
evaporation and transpiration (plant uptake).

Glacio-fluvial : Sediment or lithified sequence deposited from meltwater streams
flowing from or within glaciers.

Glacio-lacustrine : Sediment or lithified sequence deposited within a glacial lake.

Gradient : Slope of a surface, generally pertaining to groundwater surfaces in these
texts.

Headwater : The depth of water at the upstream end of a control structure or pipe.

HEC-RAS : Hydraulic Engineering Center — River Analysis System. A computation
program widely used for developing water surface profiles for streams and ditches.

Hummock : Micro-topographic mounds that usually form from soil consolidation and
poor surface water drainage.

Hydraulics : The determination of water surface elevations through relationships of flow
and physical geography.

Hydrology : The determination of stormwater runoff rates and volumes for a study area
based on rainfall data and physical geography.

Hydroperiod : A simulated or measured time duration of water elevations.

Infiltration : The downward movement of water through pores or small openings in soll
or rock.

Inudation : Standing surface water.

Manual Staff Gage (MSG) : Apparatus installed within surface water body to visually
observe surface water elevations (observations conducted once per month).

*All words are not necessarily referred to in text.



Mottles : Soil discolorations usually caused by chemical interactions between water and
chemicals/minerals within the soil.

Orifice : A control structure ; a small opening, usually in a metal plate or wall, used to
restrict the amount of water discharging from a site.

Permeability : The capacity of rock or sediment for transmitting fluid flow under unequal
pressure.

Piezometer : A well installed into the ground that penetrates an underground water
bearing unit — in which the groundwater elevation can be monitored along with its
associated head.

Reduction : The removal of oxygen from soil or water.

Slag : Iron and steel manufacturing by-product. Waste material resulting from the
impurities of mineral ore and ash from coke.

Stage-Discharge Rating Curve : A curve illustrating discharge rates for water leaving a
site at given stages or elevations.

Seep : A location where groundwater discharges to the surface.

Stop Logs : Removable planks used to block water from leaving a site. The top stop
log will set the normal pool level for a basin.

Stormwater Control Structure : A device, usually an orifice or a weir, used to regulate
water discharge from a site.

Stratigraphy : The arrangement of rock and or soil types in chronologic order of
sequence.

Submerged : Located entirely underwater.
Tailwater : The depth of water at the downstream end of a control structure or pipe.
Watershed : The area the drains to a similar point location or water body.

Weir : A control structure that prevents discharge from a site until the headwater
exceeds the overflow elevation.

*All words are not necessarily referred to in text.
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LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NQ: ! ~ Dises?7ca Poasd

ENGINEER: SWA CHECKED BY: DGD
DATE: 11-7-05 DATE: 11-7-05
SUMMARY CHART
FLOW STAGE AT VARYING TAILWATER CONDITIONS
(CFS) TAILWATER
<=582.3 583
0 585.08 585.08
1 585.53 585.53
2 585.67 585 .67
3 585.78 585.78
4 585.87 585.87
5 585.96 585.96
6 586.03 586.84
7 587.12
8 587.51
9 588.14 588.55
9.3 588.55
24.7 589.00
99.8 590.00
23.7 589.00
98.8 590.00
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LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 1
ENGINEER: SWA CHECKED BY: DGD
DATE: 11-7-08 DATE: 11-7-05

PIPE FLOW FROM STRUCTURE TO QUTLET

U/S LE. 581.8 h
D/S LE. 581.10 U/S CROWN EL
TAILWATER ELEVATION 582.3 D/S CROWN EL
n 0.024 Qf
s} 18.00 IN vf
L 201.00 FT A

R

1.00 FT
583.3
5826

4.01 CFS

2.27 FPS

1.77 SF

0.38




Culvert Designer/Analyzer Report
Deadstick Structure #1

Analysis Component

Storm Event Design Discharge 10.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 10.00 cfs Check Discharge 0.00 ofs
Tailwater Conditions: Constant Tailwater
Tailwater Elevation 582.30 ft
Name Description Discharge HW Elev Velocity
Culvert-1 1-18 inch Circular 10.00 cfs 589.42 ft 6.50 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Lake Calumet HMP
e:\...\water resources hmp\pipedisc.cvm
11/07/05 04:53:07 PM © Haestad Methods, Inc.

Project Engineer: Shawn W. Arden
CulvertMaster v1.0
Page 1 of 2

SDI Consuttants Ltd
37 Brookside Road Waterbury, CT 06708 USA (203} 755-1666




Component: Culvert-1

Culvert Designer/Analyzer Report

Deadstick Structure #1

Culvert Summary

Computed Headwalter Elevation 589.42 ft Discharge 10.00 cfs
Inlet Control HW Elev 584.05 ft Tailwater Elevation 582.30 ft
Outlet Control HW Elev 589.42 ft Control Type Outiet Control
Headwater Depth/ Height 5.08

Grades

Upstream Invert 581.80 ft Downstream invert 581.10 &
Length 201.00 ft Constructed Slope 0.003483 fi/ft
Hydraulic Profile

Profile CompositeM2Pressure Depth, Downstream 1.22 #
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.22 ft
Velocity Downstream 6.50 ft/s Critical Slope 0.031377 fu/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Qutlet Control Properties

Qutlet Control HW Elev 589.42 ft Upstream Velocity Head 0.50 ft
Ke 0.50 Entrance Loss 0.25 ft
Inlet Contro! Properties

inlet Control HW Elev 584.05 ft Flow Control Submerged
Inlet Type Headwall Area Fuli 1.8 fi2
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03780 Equation Form 1

Y 0.69000

Project Title: Lake Calumet HMP
e:\.. \water resources hmp\pipedisc.cvm

11/07/05 04:53:07 PM

© Haestad Methods, Inc.

$DI Consultants Ltd

Project Engineer: Shawn W. Arden

37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

CuivertMaster v1.0
Page 2 of 2




Rating Table Report
Deadstick Structure #1

Range Data:
Minimum Maximum increment
Discharge 0.00 10.00 0.10 cfs

Discharge (cfs)] HW Elev (ft)
0.00 581.80
0.10 582.30
0.20 582.31
0.30 582.33
.40 582.35
0.50 582.37
0.60 582.39
0.70 582.42
0.80 582.44
0.80 582.47
1.00 582.50
1.10 582.52
1.20 582.55
1.30 582.58
1.40 582.60
1.50 582.63
1.60 582.66
1.70 582.68
1.80 582.71
1.90 582.74
2.00 582.76
2.10 582.79
2.20 582.82
2.30 582.84
2.40 582.87
2.50 582.90
2.60 582.92
2.70 582.95
2.80 582.97
2.90 583.00
3.00 583.03
310 583.06
3.20 583.09
3.30 583.11
3.40 583.14
3.50 583.18
3.60 583.21
3.70 583.24
3.80 583.28
3.90 583.31
4.00 583.35
4.10 583.40
4.20 583.48
4.30 583.55
4.40 583.62
4.50 583.68
4.60 583.75
4.70 583.82

Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden

e\, \water resources hmp\pipedisc.cvm SDI Consultants Ltd CulvertMasier v1.0

11/07/05 08:00:38 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 068708 USA (203) 755-1666 Page 1 of 2




Rating Table Report
Deadstick Structure #1

Discharge (cfs)) HW Elev (ft)
4.80 583.89
4.90 583.87
5.00 584.04
5.10 584.11
5.20 584.19
5.30 584.26
5.40 584.34
5.50 584.42
5.60 584.50
570 584.58
5.80 584.67
5.90 584.75
6.00 584.84
6.10 584.92
8.20 585.01
6.30 585.10
6.40 585.19
6.50 585.29
6.60 585.38
6.70 585.48
6.80 585.57
6.90 585.67
7.00 585.77
7.10 585.87
7.20 585.97
7.30 586.08
7.40 586.18
7.50 586.29
7.60 586.40
7.70 586.51
7.80 586.62
7.90 586.73
8.00 586.84
8.10 586.96
8.20 587.08
8.30 587.19
8.40 587.31
8.50 587.44
8.60 587.56
8.70 587.68
8.80 587.81
8,90 587.93
9.00 588.06
9.10 588.19
9.20 588.32
9.30 588.45
9.40 588.59
9.50 588.72
9.60 588.86
9.70 589.00
9.80 589.14
9.90 589.28

10.00 589.42
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
e\ \water resources hmp\pipedisc.cvm SDI Consultants 1td CulvertMaster v1.0

11/07/05 06:00:36 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2




WEIR / ORIFICE DATA

WEIR 1

L 283FT
CRESTEL 585.28
WEIR TOP 587.55

WEIR SUBMERGENGE

INVERT 585.28 FT
CENTER 586.42 FT
AREA 643 SF
Cc 061

WEIR/ORIFICE HYDRAULICS (INLET CONTROL)

WEIR 1 {INLET CONTRCL)
Q D/S WSL c WEIR HEAD | CRIFICE HEAD | U/S WSL [CONTROL]
{CFS) (FT} (FT} (FT) (F7)

1 582.50 2.8 0.25 WEIR 585.53 WEIR
2 582.76 2.92 0.38 WEIR 585.67 WEIR
3 583.03 3 0.50 WEIR 585.78 WEIR
4 583.35 3.08 0.59 WEIR 585.87 WER
5 584.04 3.17 0.68 WEIR 585.86 WEIR
6 584.84 3.25 0.75 WEIR 586.03 WEIR
7 £85.77 3.32 SUBMERGED WEIR SWEIR
8 586.84 3.32 SUBMERGED WEIR SWEIR
9 588.06 3.32 ORIFICE | 0.08 588.14 | ORIFICE

WEIR FLOW: Q=CL"h~(3/2)

SUBMERGED WEIR FLOW: Q=Qf*[1-(H2/H1)A 5).385, Qf=C(H1)"M.5

ORIFICE FLOW: Q=CA*(2gh}*(1/2)




WEIR/ORIFICE DATA

WEIR 1

L 2.B3 FT
CRESTEL 585.28
WEIR TOP 587.55

WEIR SUBMERGENCE

INVERT 585.28 FT
CENTER 586.42 FT
AREA 6.43 SF
c 0.61

ORIFICE 1
TYPE
WIDTH 1
WIDTH 2
c

GRATE
INVERT
AREA

WEIR/ORIFICE HYDRAULICS (OUTLET CONTROL-PTY)

0.00 FT
QQ0FT

0.00 SF

WEIR 1 (SUBMERGED WEIR)
Q Drfs WSL c TAILWATER H1 TRIAL o1 H1 U/S WSL |CONTROL
(CF3) (FT) HEAD {H2) (FT) (FT) (CFS) (F7) (FT)

1 582.50 2.8 INLET INLET INLET INLET 585.53 WEIR
2 582.76 292 INLET INLET INLET INLET 585.67 WEIR
3 583.03 2.92 INLET INLET INLET INLET £85.78 WEIR
4 583.35 3.08 INLET INLET INLET INLET £85.87 WEIR
5 584.04 3.08 INLET INLET INLET INLET 585.96 WEIR
& 584.84 3.3 INLET INLET INLET INLET 586.03 WEIR
7 585.77 33 0.49 1.84 824 1.84 587.12 | SWEIR
8 566.84 3.3 1.5 2.83 13.28 2.82 TRANS
9 588.06 3.32 QRIFICE ORIFICE ORIFICE | ORIFICE | 588.14 | ORIFICE

WEIR FLOW: Q=CL"h~(3/2)

SUBMERGED WEIR FLOW: Q=QI*[1-(H2/H1)*1 57,385, Qi=C(H1)AM 5
ORIFICE FLOW: Q=CA*(2gh)*(1/2)




QOVERFLOW DATA

AT Q =9 CFS, HEAD ON QUTLET PIPE IS APPROACHING STRUCTURE RiM.
AS WEIR PROVIDES MINIMAL RESTRICTION, WSL REACHES TOP OF
STRUCTURE QUTSIDE OF CONTROL STRUCTURE AND INSIDE OF CONTROL
STRUCTURE NEAR SIMULTANEOUSLY. EFFECTIVE GRATE CAPACITY = 0.

STRUCTURE QVERFLOW

ASSUME 20' WIDE QVERFLOW PATH

RIM = 588.55 C=26

ELEVATION| HEAD | OVERFLOW Q| FIFEQ | TOTALQ
FT T CFS CFS CFs
590 145 90.8 9 99.8

589 0.45 16.7 9 247




LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NC: 1
ENGINEER: SWA
DATE: 11-7-05 DATE:

PIPE FLOW FROM STRUCTURE TO QUTLET

U/SLE. 581.8
D/SIE. 581.10
TAILWATER ELEVATION 583
n 0.024
[} 18.00 IN
L 2G1.00 FT

CHECKED BY. DGD

11-7-05

h

U/S CROWN EL
D/S CROWN EL
Qf

Vi

A

R




Culvert Designer/Analyzer Report

Deadstick Structure #1

Analysis Component
Storm Event Design Discharge 10.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 10.00 cfs Check Discharge 0.00 cfs
Tailwater Conditions: Constant Tailwater
Tailwater Elevation 583.00 ft

Name Description Discharge HW Elev Velocity

Culvert-t 1-18 inch Circular 10.00 cfs 589.96 ft 5.66 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Lake Calumet HMP
e\ \water resources hmpipipedisc.cvim
11/07/05 04.53:40 PM © Haestad Methods, Inc.

Project Engineer: Shawn W. Arden
CulvertMaster v1.0
Page 1 of 2

SDI Consultants Ltd
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666




Component:Culvert-1

Culvert Designer/Analyzer Report

Deadstick Structure #1

Culvert Summary

Computed Headwater Elevation 589.96 ft Discharge 10.00 cfs
Inlet Control HW Elev 584.05 #t Tailwater Elevation 583.00 ft
Outlet Control HW Elev 589.96 ft Control Type Qutlet Control
Headwater Depth/ Height 5.44

Grades

Upstream Invert 581.80 # Downstream Invert 581.10 #t
Length 201.00 ft Constructed Slope 0.003483 f/ft
Hydraulic Profile

Profile Pressure Depth, Downstream 1.80 ft
Slope Type N/A Normal Depth N/A
Flow Regime N/A Critical Depth 1.22 ft
Velocity Downstream 5.66 ft/s Critical Slope 0.031377 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Outiet Control Properties

Qutlet Gontrol HW Elev 589.96 ft Upstream Velocity Head 0.50 ft
Ke 0.50 Entrance Loss 0.25 ft
inlet Control Properties

Inlet Control HW Elev 584.05 ft Flow Gontrol Submerged
Iniet Type Headwall Area Full 1.8 ft2
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Project Title: Lake Calumet HMP
e:\...\water resources hmp\pipedisc.cvm

11/07/05 04:53:40 PM

© Haestad Methods, Inc.

SDi Consultants Ltd

Project Engineer: Shawn W. Arden

37 Brookside Road Waterbury, CT 06708 USA (203} 755-1668

CuivertMaster v1.0
Page 2 of 2




Rating Table Report
Deadstick Structure #1

Range Data:
Minimum Maximum Increment
Discharge 0.00 10.00 0.10 cfs

Discharge (cfs)) HW Elev (ft)
0.00 581.80
0.10 583.00
0.20 583.00
0.30 583.01
0.40 583.01
0.50 583.02
0.60 583.08
0.70 583.03
0.80 583.04
0.90 583.06
1.00 583.07
1.10 583.08
1.20 583.10
1.30 583.12
1.40 583.13
1.50 583.15
1.60 583.17
1.70 583.20
1.80 583.22
1.90 583.25
2.00 583.28
2.10 583.31
2.20 583.34
2.30 583.37
2.40 583.40
2.50 583.43
2.60 583.47
2.70 583.51
2.80 583.55
2.90 583.58
3.00 583.63
3.10 583.67
3.20 583.71
3.30 583.76
3.40 583.80
3.50 583.85
3.60 583.80
3.70 583.95
3.80 584.00
3.80 584.06
4.00 584.11
4.10 584.17
4.20 584.23
4.30 584.29
4.40 584.35
4.50 584.41
4.60 584.47
4.70 584.54

Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden

e\.. \water resources hmp\pipedisc.cvm SDI Consultants Ltd CulvertMaster v1.0

11/07/05 06:00:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2




Rating Table Report

Deadstick Structure #1
Discharge (cfs)| HW Elev {ft}
4.80 584.60
4,90 584.67
5.00 584.74
510 584.81
5.20 584.88
5.30 584.95
5.40 585.03
5.50 585.10
5.60 585.18
5.70 585.26
5.80 585.34
5.80 585.42
6.00 585.50
6.10 585.59
6.20 585.67
£.30 585.76
6.40 585.85
6.50 586.94
6.60 586.03
6.70 586.12
6.80 586.22
6.80 586.31
7.00 586.41
710 586.51
7.20 586.61
7.30 586.71
7.40 586.81
7.50 586.¢1
7.60 587.02
7.70 587.12
7.80 587.23
7.90 587.34
8.00 587.45
8.10 587.56
8.20 587.68
8.30 587.79
8.40 587.91
8.50 588.03
8.60 588.14
8.70 588.26
8.80 588.39
8.90 588.51
9.00 588.63
2.10 588.76
9.20 588.89
9.30 589.02
9.40 589.15
9.50 589.28
9.60 589.41
8.70 589.54
9.80 589.68
9.90 589.82
10.00 589.96

Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
e\.. \water resources hmp\pipedisc.cvm SDI Consultants Ltd CulvertMaster v1.0

11/07/05 06:00:19 PM © Haestad Methods, inc. 37 Brookside Road Woaterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2




WEIR/ORIFICE DATA

WEIR 1

L 2.83 FT
CRESTEL 585.28
WEIR TOP 587.55

WEIR SUBMERGENCE

INVERT 585.28 FT
CENTER 586.42 FT
AREA 6.43 SF
o4 0.61

WEIR/ORIFICE HYDRAULICS (INLET CONTROL)

WEIR 1 {INLET CONTROL)
Q DIS WSL C WEIR HEAD | ORIFICE HEAD | U/S WSL |[CONTROL]
(CFS) 7 F1 F7) !

1 583.07 2.83 .25 WEIR 585.53 WEIR
2 583.28 2.92 0.39 WEIR 585.67 WEIR
3 583.63 3 0.50 WEIR 585.78 WE'R
4 584.11 3.08 0.58 WEIR 585.87 WEIR
5 584.74 3.17 0.68 WEIR 585.96 WEIR
3] 585.50 3.25 SUBMERGED WEIR S WEIR
7 586.41 3.32 SUBMERGED WEIR S WEIR
8 587.45 3.32 QRIFICE [ 0.06 587.51 ORIFICE

WEIR FLOW: Q=CL*h7(372)

SUBMERGED WEIR FLOW: Q=Qf*[1-(H2/H1)M.511.3856, Qi=C(H1)M.5

ORIFICE FLOW: Q=CA*(2gh)A(1/2)




WEIR / ORIFICE DATA

WEIR 1

L 283 FT
CRESTEL 585.28
WEIR TOP 587.55

WEIR SUBMERGENCE

INVERT 58528 FT
CENTER 586.42 FT
AREA 6.43 SF
C 0.61

WEIR/ORIFICE HYDRAULICS (OUTLET CONTROL-PT1)

WEIR 1 (SUBMERGED WEIR]
Q D/SWSL G TAILWATER HT TRIAL ai H1 U/S WSL [CONTROL
(CFS) {F1) HEAD {Hz) (FT) ) (CFS) (FT) (FD)
1 583.07 2.8 INLET INLET INCET | INLET | 88853 | WEIR
2 583.28 | 2.92 INLET INLET INLET | INLET | 38567 | WEIR
3 583,63 3 INCET INLET INLET | INLET | 58578 | WEIR
4 584.11 3.08 INLET INLET INLET | INLET | 58587 | WEIR
5 58474 | 317 INLET INLET INLET | INLET | 58596 | WEIR
[} 58550 | 3.32 0.22 157 6.50 1.56 586.84 | SWEIR
7 586.41 3.32 113 2.14 10.39 2.14 TRANS
8 58745 | 332 ORIFICE ORIFICE | ORIFICE | ORIFICE | 587.51 | ORIFICE

WEIR FLOW: Q=CL*h{3/2)

SUBMERGED WEIR FLOW: Q=Qf[1-(H2/H1)*1 5]*.385. Qf=C{H1}*1 §

ORIFICE FLOW: Q=CA*(2gh}(1/2)







OVERFLOW DATA

AT Q=9 CFS, HEAD ON QUTLET PiPE IS APPROACHING STRUCTURE RIM
AS WEIR PROVIDES MINIMAL RESTRICTION, WSL REACHES TOP OF
STRUCTURE QUTSIDE OF CONTROL STRUCTURE AND INSIDE OF CONTROL
STRUCTURE NEAR SIMULTANECUSLY. EFFECTIVE GRATE CAPACITY = 0.

STRUCTURE OVERFLOW

ASSUME 20' WIDE OVERFLOW PATH

RIM = 588.55 C=28

ELEVATION}I HEAD |[OVERFLOW Q| PIPEQ | TOTALQ
FT FT CFS CFS CFS
590 1.45 90.8 8 98.8

589 0.45 18.7 8 23.7
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Table 8-1. S| Units - Broad-Crested Weir Coefficient C

Values as a Function of Weir Crest.

Broad-Crested Weir Coefficient C Values as a Function of Weir Crest
Breadth and Head (coefficient has units of m**/sec).!”

Head® Breadth of Crest of Weir (m)

{m) 015 | 020 | 030 | 040 | o050 | 060 | 070 | 080 | 090 | 100 | 1.25 | 150 | 200 | 3.00 | 4.00
0.10 1.58 1.56 1.50 1.47 1.45 1.43 1.42 1.41 1.40 1.3¢ 1.37 1.35 1.36 1.40 1.45
015 1.65 1.60 1.51 1.48 1.45 1,44 1.44 1.44 1.45 1.45 1.44 1.43 1.44 145 147
0.20 1.73 1.66 1.54 1.49 1.48 1.44 1.44 1.45 1.47 1.48 1.48 1.49 1.49 1.49 1.48
0.30 1.83 1.77 1.84 1.56 1.50 1.47 1.48 146 1.46 1.47 1.47 1.48 148 1.48 1.46
0.40 1.83 1.80 1.74 1.65 1.57 1.52 1.49 147 146 1.48 1.47 1.47 1.47 1.48 147
0.50 1.83 1.82 1.81 1.74 1.67 1.60 1.85 1.51 1.48 1.48 1.47 1.46 1.46 1.46 1.45
0.860 1.83 1.83 1.82 1.73 1.65 1.58 1.54 1.46 1.31 1.34 1.48 1.48 1.46 1.46 1.45
0.70 1.83 1.83 1.83 1.78 1.72 1.65 1.60 1.53 1.44 1.45 1.49 1.47 1.47 1.46 1.45
0.80 1.83 1.83 1.83 1.82 1.78 1.72 1.66 1.60 1.57 1.55 1.50 1.47 1.47 1.46 1.45
0.90 1.83 1.83 1.83 1.83 1.81 1.76 1.74 1.66 1.681 1.58 1.50 1.47 147 1.46 145
1.00 1.83 1.83 1.83 1.83 1.82 1.81 1.76 170 1.64 1.60 1.51 1.48 1.47 1.46 1.45
1.10 1.83 1.83 1.83 1.83 1.83 1.83 1.80 1.75 1.66 1.82 1.52 1.48 1.47 1.46 1.45
1.20 1.83 1.83 1.83 1.83 1,83 1.83 1.83 179 1.70 1.865 1.53 1.49 1.48 1.46 1.45
1.30 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.82 177 171 1.56 1.51 1.49 1.46 1.45
1.40 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.77 1.60 1.52 1.50 1.46 1.45
1.50 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.79 1.68 1.55 1.51 1.48 1.45
1.60 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.81 1.74 1.58 1.53 1.48 145
(1) Modified from reference 49 (2) Measured at le a st 2.5 H_ upstream of the weir

Table 8-1. English Units - Broad-Crested Weir Coefficient C

Values as a Function of Weir Crest.
Broad-Crested Weir Coefficient C Valuas as a Function of Weir Crest
Breadth and Head (coefficient has units of ft>*/sec).””

Head® Breadth of Crest of Weir (ft)

(ft) 0.50 0.75 1.00 1.5 2.0 2.50 3.00 4.00 5.00 10.00 15.00

0.2 2.80 275 | 289 262 2.54 2.48 2.44 238 2.34 2.48 2.68

0.4 2.92 2.80 2.72 2.64 261 2.60 2.58 2.54 2.50 2.56 2.70C

0.6 3.08 2.88 275 2.84 2.681 2.60 2.68 2689 270 270 2.70

0.8 3.30 3.04 2.85 2.68 280 2.60 2.67 2.68 268 2.69 264

1.0 3.32 3.14 2.98 275 268 2.64 2.65 2.67 2.68 268 263

1.2 3.32 3.20 3.08 2.86 270 2.685 2.84 267 2.66 2.69 2.64

1.4 3.32 3.26 3.20 2.92 2.77 2.68 2.64 265 2.65 2867 264

1.8 3.32 3.2¢ 3.28 3.07 2.89 275 2.68 2.66 2.65 2.64 263

1.8 3.32 3.32 KRCh 3.07 2.88 274 2.68 2.66 2.65 2.64 263

2.0 3.32 3.3 3.30 3.03 2.85 276 272 2.68 265 284 263

2.5 3.32 3.32 3.31 3.28 3.07 2.89 2.81 272 267 2.84 2863

3.0 3.32 3.32 3.32 3.32 3.20 3.05 2.92 273 2.66 2.64 263

3.5 3.32 3.32 332 3.32 3.32 3.18 2.97 2786 268 264 283

4.0 3.32 3.32 3.32 3.32 3.32 3.32 3.07 279 2.70 2.64 263

4.5 3.32 332 3.32 332 3.32 3.32 332 2.88 274 2.64 2863

50 332 3.32 3.32 3.32 3.32 3.32 3.32 3.07 279 2.64 2.63

55 3.32 332 3.32 3.32 3.32 3.32 332 3.32 2.88 2.64 2863

(1) Table is taken from reference 49.

8-28







LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 2 - HERON POND OUTLET

ENGINEER: SWA CHECKED BY: DGD
DATE: 11-8-05 DATE: 11-8-05
SUMMARY CHART
FLOW STAGE AT VARYING TAILWATER CONDITIONS
(CFS) TAILWATEHR
<=583
0 582.0
1.56 582.5
5.19 583.0
10.76 583.5
18.39 584.0
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Page 1 of 2

Trapezoidal Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: Structure 2 Heron Po

Description: Heron Pond Qutlet

Solve For Discharge

Given Constant Data;

Bottom Width....... 4.80
Z-Left............. 1.36
Z-Right............ 1.50
Mannings 'm'....... 0.100
Channel Slope...... 0.0046
Variable Input Data Minimum Maximum Increment By

Channel Depth 0.00 2.00 0.50




Page 2 of 2

VARIABLE COMPUTED COMPUTED

Bottom Z-Left Z-Right Mannings Channel Channel Channel Velocity
Width (H:V} (H:V) 'n’ Slope Depth Discharge fps

ft ft/ft ft cts

Unable to compute this instance.

4.80 1.36 1.50 0.100 0.004s6 0.50 1.56 0.57
4.80 1.36 1.50 0.100 0.004¢ 1.00 5.19 0.83
4.80 1.36 1.50 0.100 0©.004s6 1.50 10.76 1.03

4.80 1.36 1.50 0.100 0.0046 2.00 18.3¢9 1.20







LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 3
ENGINEER: SWA CHECKED BY: DGD
DATE: 11-8-05 DATE: 11-8-05
SUMMARY CHART
FLOW STAGE AT VARYING TAILWATER CONDITIONS
{CFS} TAILWATER
<=581.1 582 583 584 585
0 582.52 582.52 583.00 584.00 585.00
1 582.61 582.61 583.01 584.01 585,01
2 582.67 582.67 583.04 584.04 585.04
3 582.71 582.71 583.10 584.10 585.10
4 582.75 582.75 583.18 584.18 585.18
5 582,79 582.79 583.27 584.27 585.27
& 582.82 582,82 583.38 584.39 585.30
7 582,85 582.85 583.54 584.54 585.54
B 582.88 583.02 583.70 584.70 585.70
g 582.91 583,23 583.89 5B84.89 585.89
10 582.94 583.10 58410 585.10 586.10
11 582.96 583.32 584.32 585.32 586.32
12 582.72 583.58 584.58 6585.58 586.58
13 583.01 583.85 584 .85 585.85 586.85
14 583.33 584.156 585.15 586.15 587.15
15 583.66 584 .46 585.46 586.46 587.46
16 584.02 584 .80 585.80 586.80 587.80
17 584.40 58516 586.18 587.16 588.16
18 584.80 585.54 586.54 587.54 588.54
19 585.23 585.96 586.95 587.95 588.95
20 585.69 586.38 587.38 5886.38 589.38
21 586.16 586.83 587.83 588.83 580.83
22 586.65 587.30 588.30 589.30 580.30
23 587.15 587.79 588.79 589.79 590.78
24 587.69 588.30 589.30 590.31 591.30
25 588.24 588.84 589.84 590.84 591.84
26 588.81 585.40 5390.40 591.40 592.40
27 589.40 589.08 580.98 591.98 582.98
28 590.02 590.59 591.59 592 59 593.59
28.66 594.00
28 590.65 581.21 592.21 5892.67
30 591.31 591.86 592.86 583.86
54.03 504.21
235.60 504.86
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Culvert Designer/Analyzer Report
122nd Street Structure #3

Analysis Component

Storm Event Design Discharge 30.00 cfs
Peak Discharge Msthod: User-Specified
Design Discharge 30.00 cfs Check Discharge 0.00 cfs
Tailwater Conditions: Constant Tailwater
Taitwater Elevation 581.10 ft
Name Description Discharge HWY Eley Velocity
Cuivert-1 1-24 inch Circular 30.00 cfs 590.77 ft 9.84 ft's
Weir Mot Considered TS NS WA

Praject Title: Lake Calumet HMP
o water resources hmpipipedisc.cvm S Consultams Lid
11730405 01:36:34 PM © Haestad Methads, Inc. 27 Brookside Road  Waterbury, CT 068708 USA  (203) /55-1666

Project Enginecr: Shawn W, Arden
CulvertMaster vi .0
Fage 1 of #




Culvert Designer/Analyzer Report
122nd Street Structure #3

Component:Culvert-1

Cuivert Summary

Cormputed Headwater Elevation 59077 ft Discharge 30.00 cfs
Inlet Contrel HW Elev 5B4.68 1t Tailwater Elevation 581.10 ft
Outlet Gontrol HW Elev 580.77 ft Control Type Qutlet Control
Headwater Diepth/ Height 5.48

Grades

Upstream Invert 579.85 it Downstream Invert 570.50 fi
Langth 120.00 1t Constructed Slope 0.002917 fuft
Hydraulic Profile

Profile CompositeM2Pressure Depth, Downstream 1.88 ft
Slope Type Mild Norma! Depth N/AC ft
Flow Regime Subcritical Critical Depth 1.66 &
Velocity Downstream 9.84 ft/s Critical Slope 0.051839 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 #t
Nurber Sections 1

Cutlet Control Properites

Outlet Control HW Elev 59077 # Upstrearn Velocity Head 142 ft
Ke 0.50 Entrance Loss 071 ft
inlet Control Properties

Inlet Control HW Etev 584.68 ft Flow Control Submerged
Iniet Type Headwall Area Fuli 31
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS § Scale 1

c 0.03780 Equation Form 1

Y 0.69000

Project Title: Lake Calumet HMP
e’ water resources hmpipipedisc.cvm

11/30/05 01:36:34 PM

© Haestad Methods. Inc.

SDI Consultants Lted

Project Enginear: Shawn W, Argden

37 Brookside Road  Waterbury, CT 06708 USA (203 765-1666

CulvertMaster v1.0
Page 2 o 2




Rating Table Report
122nd Street Structure #3

Range Data:
Minirmurm Maxirmnum Increment
Discharge 0.00 30.00 1.00 cis
Discharge (cfsy HW Elev (ft)
0.00 579.85
1.00 581.12
2.00 58116
3.00 581.23
4.00 5381.31
5.00 381.42
6.00 5B81.53
7.00 581.65
8.00 581.79
9.00 581.94
10.00 582.13
11.00 582.37
12.00 582.63
13.00 582.91
14.00 583.21
15.00 583.53
16.00 583.87
17.00 584.23
18.00 584 .81
18.00 585.02
20.00 585.45
21.00 585.50
22.00 5B6.36
23.00 586.84
24.00 L87.35
25.00 587.87
26.00 588.41
27.00 588.57
28.00 589.55
28.00 590.15
30.00 589077

Froject Titie: Lake Calvmet HMP
et awaler resources hmp\pipedisc.ovm
11/30/05 01:36:48 PM

& Haestad Methods, Inc.

5D Consultants Ltd
37 Brooksige Road  Waterbury, CT 06708 USA

Froject Enginesr: Shawn W, Arden

(P03) 755-1666

Cuverthdaster v1.0
Page 1 of 1




LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 3

ENGINEER: SWA CHECKED BY:

DATE: 11-8-05 DATE:

PIPE FLOW FROM STRUCTURE TO OUTLET (PER PIPE)

U/S LE. 579.85
DiS LE. 578.50
TAILWATER ELEVATION 581.1
n 0.024
D 24.00 IN
L 120.00 FT
# BARRELS 1

DGD
11-8-05

h

U/S CROWN EL
Vs CROWN EL
of

Vil

A

A

035 FT
581.85
581.5
6.62 CF3
211 FPS
314 5F
0.50




WEIR /! ORIFICE DATA

WEIR 1

D 4.00 FT
Ak 582.52

L 1257 FT

OVERFLOW DATA

ORIFICE 1

TYPE BOTTOM

c 0.61
AREA 12.57 5F

ASSUME GRATE BLOCKS

OVERFLOW EL 594 1/3 OF OPENING

LENGTH 100 FT

c 2.6 FREE AREA 8.38 SF

WEIR/ORIFICE HYDRAULICS

STRUCTURE
Q DEWSL | __ € |WEIR HEAD] ORIFIGE HEAD] U/S WSL | OVERFLOW | OVERFLOW | _TOTAL
(CFS) (FT) FT) (FT) (T YIN Q(CFS) | Q{CFS;

1 58112 2.8 0.09 0.00 582.61 M 0.00 1.00
2 581.16 2.8 0.15 0.00 S82.67 N 0.00 2.00
3 581.23 2.8 .19 .01 582 71 N 0.00 3.00
4 581.31 2.82 .23 o.M 582.75 M 0.00 4.00
& 581.42 284 0.27 0.01 582.75 N .00 5.00
|5 581.53 2.86 0.30 .02 5B2.82 N 0.00 .00
7 581.85 2.88 0.33 0.03 582.85 N 0.00 7.00
a8 S5B1.759 2.9 0.36 0.04 582,68 & 0.00 5.00
9 581.94 2.0z 0.39 0.06 582,91 M 0.00 8.00
10 28213 2.54 0.42 0.06 582.94 N .00 10.00
11 582,37 2.96 .44 0.07 582.96 N .00 11.00
12 082.63 2.98 SUB 0.09 L8272 N 0.00 12.00
13 582.91 3 SUB 010 583.01 N 0.00 13.00
14 583.21 3 SUB 012 583.33 N 0.00 14.00
i5 583.53 302 SUB ¢.13 583.66 N .00 15.00
16 583.87 3.04 sSUB 0.15 584.02 M G.00 16.00
17 584,23 3.08 SUB 0.17 584.40 M 0.00 17.00
18 584.61 3.08 SUB 019 584,80 N .00 18.00
19 585.02 3.1 SUB .21 585,33 N 0.00 19.00
20 585.45 312 SUB 0.24 585.69 M 0.00 20,00
21 586,80 3.16 SUB 0.26 586.16 N 0.00 21.00
22 586.36 3.18 SUB 0.29 586 65 N 0.00 22.00
23 586.84 3.19 SUB 0.31 587.15 ™ 0.00 23.00
24 587,35 3.19 SUB 0.34 587.69 N .00 24.00
25 oB7 .87 3.22 SuUB 0.37 588.24 N 0.00 25.00
26 588.41 3.23 SUB 0.40 588.81 N 0.00 26.00
27 588.97 3.26 SUB 0.43 58040 M 0.00 27.00
28 588.55 3.27 SUB 0.47 580.02 M 0.00 28.00
29 580.15 3.29 SUB 0.50 580.65 I 0.00 20.00
30 580.77 3.3 SUB 0.54 581.31 M 0.00 30.00

WEIR FLOW: Q=CL*h™a/2)
ORIFICE FLOW: Q=CA™{2gh}¥1/2)




Culvert Designer/Analyzer Report

122nd Street Structure #3
Anatysis Component
Storm Event Design Discharge 30.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 30.00 cis Check Discharge 0.00 cfs
Tailwater Conditions: Constant Tailwater
Tailwater Elevation 582.00 ft
MName Description Discharge HW Elav Velocity
Culvert-1 - 1-24inch Circular 30.00 cfs 591.32 1t 8.55 ft/s
Weir Mot Considered N/A, NA NiA
Project iitie: Lake Caiumet HMP Project Engineer: Shawn W, Arden
£ wwaler resources hmpipedisc.cvm S0 Consultants Ltd CulvertMaster v1.0
1173005 01:37:02 PM © Haastad Methods. Inc, 47 Brookside Road  Waterbury, CT 08708 LUSA  (2038) 75i-1866

Page 10f 2




Component:Culvert-1

Culvert Designer/Analyzer Report

122nd Street Structure #3

Culvert Summary

Computaed Headwater Elevation 531.32 ft Discharge 30.00 cfs
Inlet Control HW Elev 584.68 ft Tailwater Elevation 582.00 it
Outlet Control HW Elev 591.32 ft Control Type Outlet Control
Headwater Depth/ Height 573

Grades

Upstream Invert 579.85 ft Downstream Invert 578.50 ft
Length 120,00 ft Constructed Slope 0.002917
Hydraulic Profile

Profile Pressure Depth. Downstream 250 ft
Slope Type N/A Normal Depth NiA
Flow Regime NFA Critical Depth 1.86 #
Velacity Downstream 9.55 fi's Critical Siope 0.051839 ft/ft
Saction

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 200 ft
Number Sections 1

Qutiet Contral Properties

Outlet Control HW Elev 591.32 #t Upstream Velocity Head 1.42 ft
Ke 0.50 Entrance Loss 0.71 ft
inlet Control Properties

Iniet Control HW Elev S84 68 ft Flow Gontrol Submerged
tnlet Type Headwail Area Full 31
K 0.00780 HDS 5 Chart 2

i 2.00000 HDS 5 Scale 1

c 0.03790 Equation Form 1

Y 0.68000

Project Title: Lake Calumeat HMP
et wataer resources himpapipedisc.evm

11/30/00 01:37:02 PM

£ Haestad Methods. Inc.

501 Consultants Ltd

Project Engineer: Shawn W. Arden

3Y¥ Brookside Road  Waterbury, C7 06¥0B USA (203) 755-1686

CulvertMaster willd
Page ? of 2




Rating Table Report
122nd Street Structure #3

Range Data:
Minimum Maximum increment
Discharge 0.00 30.00 1.00 cofs
Discharge {cfs)] HW Elev (ft}
0.00 575.B5
1.00 582.01
2.00 582.04
3.00 5B82.09
4.00 58217
5.00 5B2.26
6.00 582.37
7.00 582.51
8.00 582.68
9.00 582.84
10.00 583.04
11.00 583.25
12.00 HB3 .49
13.00 5B3.75
14.00 584.03
15.00 584.33
16.00 584.65
17.00 584.98
18.00 585.35
19.00 58574
20.00 586,14
21.00 586,57
22.00 587.01
23.00 587.48
24.00 _587.08
25.00 588.47
26.00 588.00
27.00 588.55
28.00 590.12
2900 590.71
30.00 b91.32
Mrojpeel Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
el Swater resources hmpipipedisc.ovm SD! Consuitants Ltd Culverthtaster vi1.0

11/30/056 01:37:08 P @ Haestad Methods, Inc. 37 Brookswde Road  Waterbury, C1 06708 USA (P03 755-1666 frage 1 ot 1




LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 3

ENGINEER: SwaA CHECKED BY:

BATE: 11-8-05 DATE:

FIPE FLOW FROM STRUCTURE TO CQUTLET {PER PIPE)

U8 LE. 5739.85
/S LE. 578.50
TAILWATER ELEVATION 582
n 0.024
D 24.00 IN
L 120.00 FT
# BARMRELS 1

DGD
11-8-05

n

U/S CROWN EL
DS CROWN EL
Qf

Wi

A

R

035 FT
581.85
581.5
6.682 CF3
211 FPS
3.14 5F
0.50




WEIR / ORIFICE DATA

WEIR 1

D 400 FT
RIM 582.52

L 1257 FT

OVERFLOW DATA

ORIFICE 1

TYPE BOTTOM

C 0.61
AREA 12.57 SF

ASSUME GRATE BLOCKS

OVERFLOW EL 594 1/3 OF OPENING

LENGTH 100 FT

c 26 FREE AREA 8.38 BF

WEIR/QRIFICE HYDRAULICS

STRAUCTURE
a OIS WSL C WEIR HEAD| ORIFICE HEAD | U/S WSL | OVERFLOW | OVERFLOW | TOTAL
(CFS) (FT) (FT) (FT) F1) Y/N Q (CFS) G (CFS)

1 582.02 28 0.09 0.00 582.61 N 0.00 1.00
2 582.04 2.8 0.15 0.00 582.67 N 0.00 2.00
3 582.09 2.8 0.1 .01 58271 N 0.00 3.00
a 582.17 2.62 0.23 0.01 58275 N 0.00 4.00
5 582.26 284 0.27 0.0 582.78 N 0.00 5.00
6 58057 2.86 0.30 0.02 582.82 N 0.00 6.00
7 582.51 2.88 0.33 0.05 5B2.85 N 0.00 7.00
B 582 66 2.9 0.36 0.04 583.02 N 0.00 .00
g 582.64 2.92 0.39 0.05 583.23 N 0.00 .00
10 583.04 SUB 0.06 583.10 N 0.00 10.00
11 5B3.25 SUB 0.07 583.32 N 0.00 11.00
12 583.49 SUB 0.09 583.58 N 0.00 12.00
13 583.75 SUB 0.10 583.85 N 0.00 13.00
14 584.04 SUB 012 584.15 N 0.00 14.00
15 584.33 SUE 0.13 584.46 N .00 15.00
16 584,65 SUB 0.15 584.80 N 0.00 16.00
17 584.98 SUB 0.17 585.16 N 0.00 17.00
18 585.35 SUB .19 586,54 N 0.00 18.00
19 586,75 SUB 0.21 585.06 N 0.00 15.00
20 586.14 SUB 0.24 586.38 N 0.00 20.00
21 586.57 SUB 0.26 586.53 N 0.00 21.00
22 58701 SUB 0.29 567.30 N 0.00 22.00
23 587.48 SUB 0.31 587.79 N 0.00 23.00
24 587.96 SUB 0.34 5A8.30 N 0.00 24.00
25 586.47 SUB 0.37 558.84 N 0.00 25.00
26 589.00 SUB 0.40 589.40 N 0.00 26.00
27 589.55 SUB 0.43 5609.98 N 0.00 27.00
28 59012 SUB 0.47 590.59 N 0.00 28.00
29 590.71 SUB 0.50 591.21 N 0.00 29.00
30 591.32 SUB 0.54 591 .56 N 0.00 30.00

WEIR FLOW: Q=CL*h"{3/2}
CORIFICE FLOW: Q=CA*{2gh)~{1/2}




Culvert Designer/Analyzer Report
122nd Street Structure #3

Analysis Component

Storm Event Design Discharge 30.00 cfs

Paak Discharge Meathod: User-Specified

Design Discharge 30.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 583.00 ft
Name Description Discharge HW Elev Velocity
Culvert-1 1-24 inch Circular 30.00cfs 58232 ft 955 fti's
Weir Not Considered NFA N/A N/A

Froject Title: Lake Calumet HMP Project Engineear: Shawn W, Arden

e water resources hmpipipedisc.cwin 5DI Consultants Ltd Culvertivaster v1.0
11/30/05 0O1:37:19 PM © Haestad Meathods, Inc. 37 Brookside Road  Waterbury, T 06708 USA (P03} 755-1666 FPaye 1 of 2




Component:Culvert-1

Culvert Designer/Analyzer Report

122nd Street Structure #3

Culvert Summary

Computed Headwater Elevation 582.32 ft Discharge 30.00 ofs
inlet Contro! HW Eiev 584.68 ft Tailwater Elevation 5B83.00 ft
Outlet Control HW Elev 592.32 f Control Type QOutiet Control
Headwater Depth/ Height 6.23

Grades

Upstream Invert 579.85 ft Downstream tnvert 579.50 fi
Length 120.00 ft Constructed Slope 0.002917 ftt
Hydraulic Profile

Profile Pressure Depth, Downstream 350 1t
Slope Type N/A Normal Depth N/A
Flow Regime N/A Critical Depth 1.86 f
Velocity Downstream 9.55 ft/s Critical Slope 0.051839 #/t
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 200 &
Saction Size 24 inch Rise 200 #
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev 592.32 fi Upstream Velocity Head 1.42 fi
Ke 0.50 Entrance Loss 0.71 ft
Inlet Control Properties

Inlet Control HW Elev 584.68 ft Flow Control Submerged
Iniet Type Headwall Area Full 3.4 12
K 0.00780 HOS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03730 Eqguation Form 1

Y 0.63000

Project Title: Lake Calumet HMP
et Jwater resources hmpiptpedisc. ovim

1130705 01:37:19 PM

@ Haestad Methods, 1no.

37 Brookside Road

SD! Consultants Ltd

Project Enginger: Shawn W, Arden

Waterbury, CT 08708 USA  {203) 7h5-16686

CulvertMaster v1.0
Page 2 of 2




Rating Table Report
122nd Street Structure #3

Range Data:
Minimurn Maximum Increment
Discharge 0.00 30.00 1.00 cfs
Discharge {cfs)] HW Elev (ft)
0.00 573.85
1.00 S83.01
2.00 583.04
3.00 583.09
4.00 58317
5.00 583.26
6.00 5B3.37
7.00 583.51
8.00 583.66
.00 583.84
10.00 584.04
11.00 5B84.25
12.00 bB4.49
13.00 58475
14.00 585.03
15.00 585.33
16.00 585.685
17.00 585.99
18.00 586.35
19.00 £86.74
20.00 587.14
21.00 SB7.57
22.00 588.01
23.00 588.48
24.00 5B8.986
25.00 5B9.47
26.00 580.00
27.00 580.55
28.00 591.12
29.00 591.71
30.00 592.32
Projaect Titke: Lake Calumat HMP Project Engineer: Shawn W, Arden
et water resources hmpwpipedisc.ovm SDI Consultants Ltd Culvantdaster vi1.0

11/30/05 013726 PM & Haestad Metheds, Inc. 37 Brookside Hoad  Waterbury, CT 08708 LISA  (203) 7535-1668 Page 1011




LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 3

ENGINEER: SWA CHECKED BY:

DATE: 11-8-05 DATE:

PIPE FLOW FROM STRUCTURE TQ QUTLET (PER PIPE)

L/S LE. 579.85
D/S LE. 579.50
TAILWATER ELEVATION 583
n 0.024
D 24.00 IN
L 120.00 FT
# BARRELS 1

DGD
11-8-05

h

U/5 CROWM EL
D/5 CROWN EL
ot

Vf

A

R

0.35 FT
581.85
581.5
6.62 CFS
2.11 FPS
3.14 GF
.50




WEIR / ORIFICE DATA

WEIR 1 ORIFICE 1

D 4.00 FT TYPE BOTTOM

RIM 582,52 C 0.61

L 1257 FT AREA 12,57 SF

OVERFLOW DATA ASSUME GRATE BLOCKS

OVERFLOW EL 594 1/3 OF QPENING

LENGTH 100 FT

C 2.6 FREE AREA 8.38 SF

WEIR/ORIFICE HYDRAULICS

STRUCTURE
0 D/S WSL C | WEIR HEAD| ORIFICE HEAD| US WSL | OVERFLOW | OVERFLOW | TOTAL
(CFS) {(FT) {F1] (FT) {FT} YIN Q(CFS) | QICFS)

1 583.01 SUB 0.00 583.01 N 0.00 1.00
2 583.04 SUB 0.00 553.04 N 0.00 2.00
3 583.08 SuB 0.01 583.10 N 0.00 3.00
4 583.17 SUB 0.01 583.18 N 0.00 4.00
s 583.26 5UB 0.01 583.27 N 0.00 5.00
6 58337 SUB 0.02 583.39 N 0.00 6.00
7 583.51 SUB 0.03 583.54 N 0.00 7.00
8 583.66 sUB 0.04 683.70 N 0.00 8.00
9 583.54 SUB 0.05 583.89 N 0.00 9.00
10 554 04 SUB 0.06 584.10 N 0.00 10.00
11 584.25 SUB 0.07 584.30 N 0.00 11.00
12 584 49 SUB 0.09 564 58 N 0.00 12.00
13 584.75 SUB 0.70 584.85 N 0.00 13.00
14 585.03 SUB 0.2 58515 N 0.00 14.00
15 585.33 SUB 0.1 585.46 N 0.00 15.00
16 585.65 5UB 0.16 585.80 N 0.00 16.00
17 585.99 SUB 0.7 666.16 N 0.00 17.00
18 586.35 508 0.18 686.54 N 0.00 18.0C
19 686.74 50B 0.21 686.95 N 0.00 19.00
20 587.14 SUB 0.24 587.38 N 0.00 20.00
21 587.57 SUB 0.26 687.83 N 0.00 21.00
22 588.01 5UB 0.29 588.30 N 0.00 22.00
23 588.48 SUB 0.31 588.79 N 0.00 23.00
24 58B.96 SUB 0.34 582.30 N 0.00 24.00
2 589.47 sug 0.37 589,64 N 0.00 25.00
26 590.00 SUB 0.40 590.40 N 0.00 26.00
27 590.55 sug 043 590.98 N 0.00 27.00
28 59t.12 SUB 0.47 591,59 N 0.00 28.00
29 59171 5UB 0.50 592.21 N 0.00 29.00
30 592.32 5UB 0.64 592.86 N 0.00 30.00

WEIR FLOW: Q=CL"h"(3/2}

CRIFICE FLOW: Q=CA"{2gh}{1/2)




Culvert Designer/Analyzer Report
122nd Street Structure #3

Analysis Component

Storm Event Design Discharge 30.00 cfs
Psak Discharge Method: User-Specified
Design Discharge 30.00 cfs Check Discharge 0.00 cfs
Tailwater Conditions: Constant Tailwater
Tailwater Elevation 584.00 ft
Narne Description Discharge HW Elev Velocity
Culvert-1 1-24 inch Circular 30.00 cfs 593.32 ft 9.55 fi/s
Weir Mot Considered N/A N/A MiA

Project Title: Lake Calumet HMP
e’ water resources hmphyplpedisc. owim
11/30:05 01:37:36 PM © Haestad Methods, inc.

Froject Engineer: Shawn W, Arden
Culverliviaster v1.0
Fage 1 of 2

SDI Consultants Lid
A7 Brookside Foad  Watarbury, CT 06708 USA (203} 755-1666




Component:Culvert-1

Culvert Designer/Analyzer Report

122nd Street Structure #3

Culvert Summary

Computed Hesadwater Elevation 593.32 1t Discharge 30.00 cfs
Inlet Control HW Elev h84.68 ft Tailwatar Elevation 584.00 ft
Outlet Contral HW Elev 593.32 ft Control Type Outlet Control
Headwater Depth/ Height 673

Grades

Upstream Invert 579.85 ft Downstream invert 57950 f#t
Length 120.00 # Constructed Siope 0.002817 /1t
Hydraulic Profile

Profile Pressure Depth, Downstream 4.50 ft
Slope Type N/A MNarmal Depth Nig f
Flow Regirme NtA Critical Depth 188 #
Velocity Downstream 955 fi's Critical Slope 0.051839 Uit
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sgctions 1

Qutlet Control Properties

Outlet Contro! HW Elev 583.32 1t Upstream Velocity Head 1.42 ft
Ke 0.50 Entrance Loss 071 #
intet Control Properties

inlet Control HW Elev 584.68 ft Flow Control Submerged
inlet Type Headwall Area Full 31 ftz
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03730 Equation Farm 1

Y 0.68000

Froject Titla: Lake Calumet HWMP
2. water resources hmp\pipedisc. cvm

1430/05 01:37:36 PM

€ Haestad Methods, Inc. 37 Brookside Hoad  Waterbury, CT 068708 USA  (203) 755-16606

SDI Consultants Lid

Froject Enginear: Shawn W, Arden

CulveriMaster vl
Page 2 of 2




Rating Table Report
122nd Street Structure #3

Range Data:
Minimum Maximum Inerement
Discharge 0.00 30.00 1.00 cfs
Discharge (cfs)] HW Elev (f)
0.00 579.85
1.00 584.01
2.00 584.04
3.00 584.09
4.00 58417
5.00 584.26
6.00 584.37
7.00 584.51
B.0OO 584.66
.00 584 .84
10.00 585.04
11.00 585.25
12.00 585.48
13.00 585.75
14,00 586.03
15.00 586.33
16.00 586.65
17.00 588.99
18.00 587.35
19.00 587.74
20.00 588.14
21.00 588.57
22.00 588.01
23.00 589.48
24.00 589.96
25.00 590.47
26.00 591.00
27.00 591.55
28.00 592 12
29.00 582.71
30.00 593.32
Praoject Title: Lake Calumet HMP Project Engineesr: Shawn W. Arden
et water resources hmpipipediss.ocvm SD1 Consultants Lt CutvenMaster v1.0

113005 01:37:42 PM © Haestad Methods, Inc. 37 Urookside Hoad Waterbury, CT Q6708 SA (203) 7551666 Fage 1 of 1




LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 3

ENGINEER: SWA CHECKED BY:

DATE: 11-8-05 DATE:

PIPE FLOW FROM STRUCTURE TO OUTLET (PER PIPE)

UiS1E. 579.85
/5 LE. 578.50
TAILWATER ELEVATION 584
n 0.024
D 24.00 IN
L 120.00 FT
# BARRELS 1

DGED
11-8-05

h

U/S CROWN EL
/S CROWN EL
Qf

Vi

A

A

0.35 FT
581.85
581.5
6.62 CFS
2.11 FP5
3.14 5F
0.50




WEIR s ORIFICE DATA

WEIR 1

D 4.00 FT
HIM 5B2.52

L 1257 FT

OVERFLOW DATA

ORIFICE 1
TYPE

C

AREA

BOTTOM

0.61

12.57 SF

ASSUME GRATE BLOCKS

OVERFLOW EL 594 1/3 OF OPENING

LENGTH 100 FT

C 2.6 FREE AREA B8.38 SF

WEIR/ORIFICE HYDRAULICS

STRUCTURE
Q DS WSL C WEIR HEAD | ORIFICE HEAD | U/S W3L | OVERFLOW | OVERFLOW TOTAL
(CFS) FT} 1) 1) {FT) YN QICFS) | Q(CFS)

1 S584.01 sUB Q.00 584.01 N 0.00 1.00
2 584.04 SUB .00 584.04 N 0.00 2.00
3 584.09 SUB 0.0 584.10 N 0.00 3.00
4 b84.17 SUB 0.01 284.18 N 0.00 4.00
5 584 26 5UB 0.01 584.27 N 0.00 5.00
5] 584.37 SUB 0.02 584.39 N 0.00 6.00
7 BB4 .51 SUB 0.03 H84.54 N 0.00 7.00
8 584,66 SUB 0.04 584,70 ] 0.00 8.00
g 584 84 SUB 0.05 5684.B9 N 0.00 8.00
10 585.04 SUE 0.06 585.10 N G.00 10.00
11 585.25 SUB 0.07 o85.32 N 0.00 11.00
12 585.49 SUB 0.09 S85.58 N 0.00 12.00
13 H85.75 SuUB 010 S85.85 N 0.00 13.00
14 586.03 sSuB 012 586,15 N 0.00 14.00
15 586.33 suU8 013 o86.46 N 0.00 15.00
16 286.65 SUB 015 SBE.80 N 0.00 16.00
17 SAG. 89 SUB Q.17 58716 i 0.00 17.00
18 587.35 SUB 0.19 587.54 N 0.00 18.00
19 587.74 SUB 0.21 287.85 N 0.00 19.00
20 SBE. 14 SUB (.24 588.38 M 0.00 20.00
21 588.57 SUB 0.26 588.53 N 0.00 21.00
22 S89.0 SUB 0.29 588.30 N 0.00 22.00
23 589 48 SUB .31 589.79 M 0.00 23.00
24 589.97 SUB (.34 580.31 N 0.00 24.00
25 590.47 SUB 0.37 580.84 N 0.00 25.00
26 591.00 SUB 0.40 591.40 N 0.00 26.00
27 591.55 SUB 0.43 591.98 N 0.00 27.00
28 h42.12 sSUB 0.47 582.59 N 0.00 28.00
29 b82.17 SUB Q.50 582.67 N 0.00 26.00
30 293.32 SUE 0.64 503 B6 M 0.00 30.00

WEIR FLOW: Q=CL"h"3/2}

ORIFICE FLOW!: Q=CA*(2gh}*{1/2)




Culvert Designer/Analyzer Report
122nd Street Structure #3

Analysis Companent

Storm Event Design

Discharge 30.00 cis
Peak Discharge Method: User-Specified
Design Discharge 30.00 cfs Check Discharge 0.00 cfs
Tailwater Conditions: Constant Tailwater
Tailwater Elevation 5B5.00
Name Description Discharge HW Elev Velocity
Culvert-1 1-24 inch Circular 30.00 cts 59432 ft 9.55 fi's
Weir Mot Considered NiA N A, M/ A
Project Title: Lake Calumet HMP Project Engincer: Shawn W, Ardan
2 water resnurces hmpipipedisc.cvm SDI Consultants Lid CulvertMaster v1.0
11/30/05 01:37:51 PM 2 Flasstad Methods, inc. 37 Brookside Road  Waterbury, ©T 06708 USA (203 7551666
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Culvert Designer/Analyzer Report

122nd Street Structure #3

Component:Culvert-1

Culvert Surmmary

Computed Headwater Elevation 50432 fi Discharge 30.00 cfs

Inlet Control HW Elav 585.00 ft Tailwater Elevation 585.00 ft

Outlet Control HW Elev 59432 f Control Type Cutiet Control

Headwater Depth/ Height 7.23

Grades

Upstream [nvert 57985 # Downstream tnvert 579.50 f

tength 120,00 ft Constructed Slope 0.002:17 it

Hydraulic Profile

Frofile Pressure Depth, Downstream 5.80 ft

Slope Type N/A Normal Depth Nig ft

Flow Regime NIA Critical Depth 1.86 ft

Velocity Downstream 955 s Critical Siope 0.051839 /it

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Stze 24 inch Rise 2.00 #

Mumber Sections 1

QOutlet Control Properties

Qutlet Control HW Eley 504.32 ft Upstream Velocity Head 1.42 ft

Ke .50 Entrance Loss 0.71 ft

iniet Control Properties

Iniet Control HW Elev 58500 ft Flow Cantrol Submetrged

Iniet Type Headwall Area Full 3.1 ftF

K 0.00780 HDS & Chart 2

It 2.00000 HDS & Scale 1

C 0.03790 Equation Form 1

¥ 0.62000

Project Title: Lake Calumet HMP
e, water resources hmprpipedisc.ovim

11/30/05 01:37:51 PM

© Haestad Methods, Inc.

SOl Consultants Ltd

Froject Engineer: Shawn W, Arden

57 Brookside Road  Waterbury, CT 06708 LISA (203) 75h-1666

CulvortMastar 1.0
Page 2 of 2




Rating Table Report
122nd Street Structure #3

Range Data:
Minimum Maximum Incremenit
Discharge 0.00 30.00 1.00 cfs
Discharge {cfs)] HW Elev (ft)
0.00 579.85
1.00 585.01
2.00 585.04
3.00 585.09
4.00 585.17
5.00 585.26
.00 585.37
7.00 585.51
B.0D 585.66
9.00 585.84
10.00 586.04
11.00 586.25
12.00 586.49
13.00 588.75
14.00 587.03
15.00 587.33
16.00 587.65
17.00 587 99
18.00 S88.35
16.00 588.74
20.00 588.14
21.00 584.57
22.00 590.01
23.00 590,48
24.00 590.96
23.00 531.47
26.00 59200
27.00 592.55
28.00 583.12
28.00 583.71
30.00 504.32

Project Title: Lake Calumet HMP
e water resources hmpipipedisc.ovm

11/30/05 01:37:58 PM

& Haestad Methods, Inc.

S0l Consultants Lid
37 Brookside Road Waterbury, CT 06708 USA

Project Enginecr: Shawn W. Ardean

(203 TRH-1666

Culverthtastar v1.0
Page 1 af 1




LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NC: 3

ENGINEER: SWA CHECKED BY:

DATE: 11-8-05 DATE:

PIPE FLOW FROM STRUCTURE TO OUTLET (PER PIPE}

/S |LE. 578.85
D/S ILE. 578.50
TAILWATER ELEVATION 585
n 0.024
D 24.00 IN
L 120.00 FT
# BARRELS 1

DGD
11-8-05

h

U/s CROWN EL
D/5 CROWN EL
Qf

Wi

A

H

0.35 FT
581.85
581.5
6.82 CFS
2.11 FPS
3.14 SF
0.50




WEIR / ORIFICE DATA

WEIR 1

B 4.00 FT
AIM 582.52

L 1257 FT

OVERFLOW DATA

ORIFICE 1
TYPE

C

AREA

BOTTOM

0.61

12.57 SF

ASSUME GRATE BLOCKS

QVERFLOW EL 584 1/3 OF OPENING

LENGTH 100 FT

c 26 FREE AREA 8.38 SF

WEIR/ORIFICE HYDRAULIGS

STRUCTURE
Q /S WSL C WEIR HEAD | ORIFICE HEAD [ U/S WSL | OVERFLOW | OVERFLOW | TGTAL
{CFS) (FT) 3] FT) (FT) YIN Q (CFS) Q (CFS)

1 585.01 SUB 0.00 58501 N D.00 1.00
2 585.04 SUB 0.00 58504 N 0.00 2.00
3 585.00 SUB 0.01 585.10 N 0.00 3.00
4 58517 SUB 0.07 585.18 N 0.00 4.00
5 585.26 SUB 0.01 585,27 N .00 5.00
6 5AE.37 SUB 0.02 585.39 N 0.00 6.00
7 585.51 SUB 0.03 585.54 N 0.00 7.00
8 585.66 SUB 0.04 585.70 N 0.00 8.00
g 585.84 SUB 0.05 585.89 N 0.00 9.00
10 586.04 SUB 0.08 586.10 N 0.00 10.00
11 586.25 SUB 0.07 586.32 N 0.00 11.00
12 586.49 SUB 0.09 586.58 N 0.00 12.00
13 586.75 SUB 0.10 586.85 N 0.00 13.00
14 587.03 3UB 012 587.15 N 0.00 14.00
15 587,33 SUB 0.13 587.46 N 0.00 15.00
6 587.65 SUB 0.15 587.80 N 0.00 16.00
17 587.09 SUB 017 586.16 N 0.00 17.00
18 588.35 SUB 0.19 586.54 N 0.00 16.00
19 588.74 SUB 0.21 588.95 N 0.00 19.00
20 589.14 SUB 0.24 589.38 N 0.00 20.00
21 589.57 SUB 0.26 580.83 N 0.00 21.00
22 590.01 SUB 0,29 580.30 N 0.00 2200
23 590.48 SUB 0,31 590.79 N 0.00 23.00
24 590.96 SUR 0.34 581.30 N 0.00 24.00
25 501.47 SUB 0.37 501.64 N 0.00 2500
26 592.00 SUB 0.40 592.40 N 0.00 26.00
27 532 55 SUB 0.43 502.08 N 0.00 27.00
28 593.12 SUB 0.47 593.50 N 0.00 28.00
25 593.71 SUB 0.50 594.21 Y 25 03 54.03
30 594.32 SUB 0.54 594.86 ¥ 205.60 235.60

WEIR FLOW: Q=CL*h~N3/2}

ORIFICE FLOW: Q=CA*(2gh)*1/2}
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Table 8-1. SI Units - Broad-Crested Weir Coefficient C
Values as a Function of Weir Crest.

Broad-Crested Weir Coefficient C Values as a Function of Weir Crest
Breadth and Head (coefficient has units of m®/sec).tV

Head® Breadth of Crest of Weir {m)

{mj 015 | 020 | 030 Y o040 | 050 | oBo | avo | o8o | oao | 100 | 125 | 150 | 200 | 300 | 400
g.i0 1.59 1.58 1.50Q 1.47 1.45 1.43 1.42 1.41 1.40 1.39 1.37 1.35 1.36 1.40 145
Lib 1.65 1.60 1.51 1.48 1.45 1.44 1.44 1.44 145 1.45 144 143 1.44 1.45 1.47
G.20 1.73 1.68 1.54 1.4% 1.46 1.44 1.44 1.45 147 1.48 148 148 14% 1.4% 1.48
0.30 1.83 177 1.64 1.58 1.50 1.47 1.46 1,46 1.46 147 1.47 1.48 1.48 1.48 1.48

0.40 1.83 1.80 1.74 1.65 1,57 1.82 1.49 1.47 1.46 1.46 1.47 1.47 1.47 1.48 1.47
0.50 1.83 1.82 1.81 174 1.67 1.60 1.55 1.51 1.48 1.46 1.47 1.46 1.48 1.46 145
0.60 1.83 1.83 1.82 1.73 1.85 1.58 1.54 1.46 1.31 1.34 1.48 1.46 1.46 1.46 145
0.70 1.83 1.83 1.83 178 172 1.85 1.60 1.53 1.44 1.45 1.48 1.47 1.47 1.46 1.45
0.80 1.83 1.83 1.82 182 1.78 172 1.66 1.60 1.57 1.55 1.50 1.47 1.47 1.46 1.45
0.80 1.83 1.83 1.83 1.83 1.81 1.76 1.71 1.66 1.61 1.58 1.50 1.47 147 1.46 1.45
1.00 1.8B3 1.83 1.83 1.83 1.82 1.81 1.76 1.70 1.64 1.60 1.51 1.48 1.47 1.48 1.45
110 1.83 1.63 1.83 1.83 1.83 1.82 1.80 1.75 1.66 1.62 1.52 1.49 1.47 1.46 1.45
1.20 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.79 1.70 1.65 1.53 1.49 1.48 1.46 1.45

1.30 1.83 1.83 1.83 1.83 1.83 1.82 1.83 1.82 1.77 1.71 1.56 1.51 1.48 1.46 145
1.40 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 177 1.80 1.82 1.50 1.46 145
1.50 1.83 1.83 183 1.83 1.83 1.83 1.83 1.83 1.83 1.74 1.66 1.55 1.51 1.46 1.45
1.60 1.63 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.81 1.74 1.58 1.53 1.48 1.45

1) Modified from reference 43 {2} Measured at le a st 2.5 M, upstream of the weir

— Table 8-1. English Units - Broad-Crested Weir Coefficient C
Values as a Function of Weir Crest.

Broad-Crested Weir Coefficient C Values as a Function of Weir Crest
Breadth and Head (coefficient has units of ft**/sec).?"
Head® Breadth of Crest of Weir {ft)
(ft) 050 075 1.00 15 20 2.50 3.00 4.00 5.00 10.00 15.00
0.2 2.80 275 2.69 262 2.54 248 2.44 2.38 234 249 268
04 2492 2.80 272 264 261 280 2.58 2.54 250 2.56 270
08 3.08 2.89 275 264 281 2.60 268 288 270 270 270
08 3.20 3.04 2.8% 2,68 280 280 267 268 2.68 285 264
1.0 132 314 2.98 275 266 254 2865 267 2.68 268 263
1.2 332 320 3.08 286 270 285 264 2.67 266 269 264
1.4 3.32 3.26 32t 292 277 268 2.64 2.865 265 267 2.64
1.6 332 329 3.28 307 2885 275 2648 2.66 265 2.64 263
18 3.32 3,32 3y 3407 288 274 258 2.86 265 264 282
2.0 3.32 o lich| 3,30 303 285 278 272 2.68 265 264 263
2.5 3.32 3.32 331 3.28 307 2.89 2.81 272 267 254 263
3.0 33z 332 3.32 3.32 3.20 3.058 292 273 266 2564 263
35 332 32 3.22 332 332 319 2.97 276 268 264 263
4.0 3.32 332 332 3.az 3.32 232 307 279 270 2.64 283
4.5 332 3.3z 3.3z 332 332 3.3z 332 2,88 274 264 263
54 332 1352 3.32 332 33z 332 3.32 307 2.79 Z2.B4 263
55 1,32 3.32 3.32 3.32 3.3z 3.32 3.32 3,32 2.88 264 2683

(1) Table is taken from reference 49.
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LAKE CALUMET HMP

STRUCTURE RATING CURVES

STRUCTURE NO: 5
ENGINEER: SWA CHECKED BY: DGD
DATE: 11-8-05 DATE: 11-8-05
SUMMARY CHART
FLOW STAGE AT VARYING TAILWATER CONDITIONS
(GFS) TAILWATER
580 581 582 583
0 580.70 581.00 582.00 583.00
1.00 581.03 581.05 582.05 583.05
2.00 581.16 581.21 582.21 583.21
3.00 581.39 581.48 582.48 583.48
4.00 581.72 581.86 582.86 583.86
5.00 582.14 582.34 583.34 584.34
6.00 582.66 582.93 583.93 584.93
7.00 583.30 583.62 584.62 585.62
8.00 584.04 584.42 585.42 586.42
9.00 584.88 585.32 586.32 587.32
10.00 585.81 586.34 587.34 588.34
10.50 588.90
11.00 586.83 587.47 588.47
11.35 588.90
12.00 587.94 588.69
12.16 588.90
12.80 588.90
44.20 589.14
121.46 589.47
194.19 589.69
323.15 590.02
536.61 590.49
634.10 590.69
818.28 591.02
1086.90 591.47
1449.73 591.07
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LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 5
ENGINEER: SWA
DATE: 11-8-05

PIPE FLOW FROM STRUCTURE TO OUTLET (PER PIPE)

CHECKED BY: DGD

DATE:

U/SILE. 575.99
D/S IE. unknown
TAILWATER ELEVATION 580.0

n 0.024

D 30.00 IN
L 425.00 FT
# BARRELS 2

11-8-06

h

U/S CROWN EL
D/S CROWN EL
Qf

vi

A

R

FT
576.49

CFS

FPS
491 SF
0.63




Culvert Designer/Analyzer Report
Big Marsh Outlet Structure #5

Analysis Component

Storm Event Design Discharge 15.00 cts
Peak Discharge Method: User-Specified
Design Discharge 15.00 cfs Check Discharge 0.00 cfs
Tailwater Conditions: Constant Tailwater
Tailwater Eievation 580.00 ft
Name Description Discharge HW Elev Velocity
Culvert-1 2-30 inch Circular 15.00 cfs 580.54 ft 1.53 fi/s
Weir Not Considered N/A N/A N/A

Project Titie: Lake Calumet HMP
e:\...\water resources hmp\pipedisc.cvim SDI Consultants Lid
11/08/05 11:08:06 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Shawn W. Arden
CulvertMaster v1.0
Page 1ot 2




Component:Culvert-1

Culvert Designer/Analyzer Report

Big Marsh Outlet Structure #5

Culvert Summary

Computed Headwater Elevation 580.54 # Discharge 15.00 cfs
Inlet Control HW Elev 580.00 ft Tailwater Elevation 580.00 ft
Qutiet Control HW Elev 580.54 ft Control Type Qutlet Control
Headwater Depth/ Height 1.82

Crades

Upstream Invert 57599 ft Downstream Invert 575.00 ft
Length 425.00 ft Constructed Slope 0.002329 ft/ft
Hydraulic Profile

Profile Pressure Depth, Downstream 5.00 ft
Slope Type N/A Normal Depth 1.54 ft
Fiow Regime N/A Critical Depth 0.91 ft
Velocity Downstream 1.53 fi's Critical Slope 0.014244 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.50 ft
Section Size 30 inch Rise 2.50 ft
Number Sections 2

Cutlet Control Properties

Outlet Control HW Elev 580.54 ft Upstream Velocity Head 0.04 ft
Ke 0.50 Entrance Loss 0.02 ft
Inlet Control Properties

Inlet Control HW Elev 580.00 ft Flow Control Unsubmerged
Inlet Type Headwall Area Full 9.8 ft2
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Project Title: Lake Calumet HMP

e\...\water resources hmp\pipedisc.cvm
© Haestad Methods, Inc.

11/08/05 11:08:06 AM

SDI Consultants Ltd

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Shawn W. Arden

(203) 755-1666

CulvertMaster v1.0
Page 2 of 2




Rating Table Report
Big Marsh Outlet Structure #5

Range Data:
Minimum Maximum Increment
Discharge 0.00 15.00 0.50 cfs
Discharge (cfs)) HW Elev (ft)
0.00 575.89
0.50 580.00
1.00 580.00
1.50 580.01
2.00 580.01
2.50 580.01
3.00 580.02
3.50 580.03
4.00 580.04
4.50 580.05
5.00 580.06
5.50 580.07
6.00 580.09
6.50 580.10
7.00 580.12
7.50 580.13
8.00 580.15
8.50 580.17
9.00 580.19
9.50 580.22
10.00 580.24
10.50 580.26
11.00 580.29
11.50 580.32
12.00 580.34
12.50 580.37
13.00 580.40
13.50 580.44
14.00 580.47
14.50 580.50
15.00 580.54
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
e:\..\water resources hmp\pipedisc.cvm SDI Consultants Ltd CulvertMaster v1.0

11/08/05 11:08:18 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




WEIR / ORIFICE DATA

WEIR 1 ORIFICE 1

D 2.00 FT TYPE BOTTOM

RiM 580.49 C 0.61

L 6.28 FT AREA 3.14 8F

WEIR/ORIFICE HYDRAULICS

2'DIA. BOTTOM ORIFICE
Q D/ISWSL C WEIR HEAD | ORIFICE HEAD| U/S WSL
(CFS) (FT) (FT) (FT) (FT)

1 580.00 2.8 0.15 0.00 580.84
2 580.01 2.82 0.28 0.02 580.72
3 580.02 2.86 0.30 0.04 580.79
4 580.04 2.89 0.36 0.07 580.85
5 580.06 2.94 0.42 0.11 580.91
8 580.09 2.98 0.47 0.15 580.96
7 580.12 3.01 0.852 0.21 581.01
8 580.15 3.05 0.56 0.27 581.06
9 580.19 3.08 0.60 0.34 581.09
10 580.24 3.12 0.64 0.42 581.13
11 580.29 3.18 0.67 0.51 581.16
12 580.34 3.2 0.71 0.61 581.20
13 580.40 3.23 0.74 0.71 581.23
14 580.47 3.27 0.77 0.83 581.32
15 580.54 SuB 0.95 581.49

WEIR FLOW: Q=CL"h~3/2

ORIFICE FLOW: Q=CA*(2gh)N{1/2)

)




WEIR / ORIFICE DATA

WEIR 1 ORIFICE 1 ROOF ORIFICE

L 1.83 FT TYPE SIDE TYPE  BOTTOM

CREST 580.70 C 0.61 C 0.61

CROWN 581.24 AREA 0.99 SF AREA 3.14 SF

CENTER 580.97 GENTER 582.32

OVERFLOW DATA

OVERFLOW EL 588.9

o} 28

L 100 FT

WEIR/ORIFIGE HYDRAULICS

SIDE OPENING ROOF ORIFIGE OVERFLOW
Q DJS WSL C WEIR HEAD | ORIFICE HEAD | U/S WSL [ ORIFICE HEAD | U/S WSL |OVERFLOW] OVERFLOW | TOTAL
(CFS) (FT) (FT) (FT) (FT 1) (FT) YN Q(CFS)_| Q(CF8)

7 580.64 2.88 0.33 WEIR 581.03 0.00 581.03 N 0.00 1.00
2 580.72 SUE 017 581.14 0.00 581.16 N 0.00 2.00
3 580.79 SUB 0.38 581.35 0.00 581.39 N 0.00 3.00
2 580.85 SUB 0.68 581,65 0.00 581.72 N 0.00 4.00
5 580.91 SUB 1.06 562.03 0.00 58214 N 0.00 5.00
6 580.96 SUB 1.53 582.50 0.18 582.66 N 0.00 6.00
7 581.01 SUB .09 583.09 0.77 583.30 N 0.00 7.00
8 581.05 SUB 2.72 583.77 .45 584.04 N 0.00 8.00
9 581.09 SUB 3.45 584,54 2.22 584.88 N 0.00 9.00
10 581.13 SUB 4.26 58539 3.07 58581 N 0.00 10.00
11 561.16 SUB 5.15 586.32 3.00 586.83 N 0.00 11,00
12 581.20 SUB 6.13 587.33 501 587.94 N 0.00 12.00
13 58123 SUB 7.20 588.43 6.11 589.14 Y 31.20 44.20
14 581.52 SUB 8.35 589.66 7.34 590.49 Y 522.61 536.61
15 581.49 SUB 958 591.07 875 502.02 Y 143473 | 1449.73

WEIR FLOW: Q=CL"h™{3/2)

ORIFICE FLOW: Q=CA*(2gh)/{1/2)




LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 5

ENGINEER: SWA CHECKED BY: DGD

DATE: 11-8-05 DATE:

PIPE FLOW FROM STRUCTURE TO QUTLET {PER PIPE}

U/S ILE. 575.99
b/S LE. unknown
TAILWATER ELEVATION 581.0

n 0.024

D 30.00 IN
L 425.00 FT
# BARRELS 2

11-8-05

h
U/8 CROWN EL
D/S CROWN EL
Qf
vi
A
R

578.48

CFs

FPS
4.91 SF
0.63




Culvert Designer/Analyzer Report
Big Marsh Outlet Structure #5

Analysis Component

Storm Event Design Discharge 15.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 15.00 cfs Check Discharge 0.00 cfs
Tailwater Conditions: Constant Tailwater
Tailwater Elevation 581.00 ft
Name Description Discharge HW Elev Velocity
Culvert-1 2-30 inch Circutar 15.00 ctfs 581.54 ft 1.53 fi/s
Weir Not Considered N/A N/A N/A
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
e:\..\water resources hmp\pipedisc.cvm SD! Consultants Lid

CulvertMaster v1.0

11/08/05 11:08:27 AM © Haestad Methods, Inc. Page 1 of 2

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666




Component:Cuivert-1

Culvert Designer/Analyzer Report

Big Marsh Outlet Structure #5

Culvert Summary

Computed Headwater Elevation 581.54 ft Discharge 15.00 cfs
inlet Control HW Elev 581.00 ft Tailwater Elevation 581.00 ft
Cutlet Control HW Elev 581.54 ft Control Type Qutlet Control
Headwater Depth/ Height 2.22

Grades

Upstream Invert 575.99 ft Downstrearn Invert 575.00 ft
Length 425.00 ft Constructed Slope 0.002329 ft/tt
Hydraulic Profile

Profile Pressure Depth, Downstream 6.00 ft
Slope Type N/A Normal Depth 1.54 ft
Flow Regime N/A Critical Depth 0.91 ft
Velocity Downstream 1.53 ft's Critical Slope 0.014244 fuft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.50 ft
Section Size 30 inch Rise 2.50 ft
Number Sections 2

Qutlet Control Properties

Outlet Controt HW Elev 581.54 ft Upstream Velocity Head 0.04 ft
Ke 0.50 Entrance Loss 002 ft
Iniet Control Properties

inlet Control HW Elev 581.00 ft Flow Control Unsubmerged
Inlet Type Headwall Area Full 9.8 fi?
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Project Title: Lake Calumet HMP
e:\..\water resources hmp\pipedisc.cvm

11/08/05 11:08:27 AM

© Haestad Methods, Inc.

SDI Consultants Ltd

Project Engineer: Shawn W. Arden

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

CulvertMaster v1.0
Page 2 of 2




Rating Table Report
Big Marsh Outlet Structure #5

Range Data:
Minimum Maximum Increment
Discharge 0.00 15.00 0.50 cfs
Discharge {cfs)] HW Elev (ft)
0.00 575.99
0.50 581.00
1.00 581.00
1.50 581.01
2.00 581.01
2.50 581.01
3.00 581.02
3.50 581.03
4.00 581.04
4.50 581.05
5.00 581.06
5.50 581.07
6.00 581.09
6.50 581.10
7.00 581.12
7.50 581.13
8.00 581.15
8.50 581.17
9.00 581.18
9.50 581.22
10.00 581.24
10.50 581.26
11.00 581.29
11.50 581.32
12.00 581.34
12.50 581.37
13.00 581.40
13.50 581.44
14.00 581.47
14.50 581.50
15.00 581.54
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
e\ \water resources hmp\pipedisc.cvm SDI Consultants Ltd CulvertMaster v1.0

11/08/05 11:08:34 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




WEIR / ORIFICE DATA

WEIR 1 ORIFICE 1

D 2.00 FT TYPE BOTTOM
RIM 580.49 c 0.61

L 6.28 FT AREA 3.14 SF

WEIR/ORIFICE HYDRAULICS

2' DIA. BOTTOM OQRIFICE
Q D/S WSL C WEIR HEAD [ ORIFICE HEAD | U/S WSL
(CFS) (FT) (kT (FT) (FT)
1 581.00 SUB 0.00 581.00
2 581.01 SuB 0.02 581.03
3 581.02 SuUB 0.04 581.06
4 581.04 SUB 0.07 581.11
5 581.06 suB 0.11 581.17
6 581.09 SuB 0.15 581.24
7 581.12 SuB 0.21 581.33
8 581.15 SuUB 0.27 581.42
8 581.19 SUB 0.34 581.53
10 581.24 SUB 0.42 5B1.66
11 581.29 SuUB 0.51 581.80
12 581.34 SUB 0.61 581.95
13 581.40 SUB 0.71 582.11
14 581.47 SuB 0.83 582.30
15 581.54 SUB 0.95 582.49

WEIR FLOW: Q=CL"h3/2)
ORIFICE FLOW: Q=CA*(2gh)A(1/2)




WEIR / ORIFICE DATA

WEIR 1 ORIFICE 1 ROOF ORIFICE

L 1.83 FT TYPE SIDE TYPE BOTTOM

CREST 580.70 C 0.61 o] 0.61

CROWN 581.24 AREA 0.99 SF AREA 314 SF

CENTER 580.97 CENTER 582.32

OVERFLOW DATA

OVERFLOW EL 588.8

o} 2.6

L 100 FT

WEIR/ORIFICE HYDRAULICS

SIDE OPENING ROOF ORIFICE OVERFLOW
Q /S WSL [4] WEIR HEAD | ORIFICE HEAD | U/S WSL | ORIFICE HEAD U/8 WSL OVERFLOW | OVERFLOW | TOTAL
{CFS) (FT) (FT) {FT) (FT) (FT) (FT) Y/N Q (CFS} Q (CFS)

1 581.00 SUB 0.04 581.05 0.00 581.05 N 0.00 1.00
2 581.03 SUB 0.17 581.20 0.00 581.21 N 0.00 2.00
3 581.06 SUB 0.38 581.44 0.00 581.48 N 0.00 3.00
4 581.11 SUB 0.68 581.79 0.00 581.86 N 0.00 4.00
5 58t.17 SUB 1.06 582.23 0.00 582.34 N 0.00 5.00
6 581.24 SUB 1.53 582.78 0.46 582.93 N 0.00 6.00
7 581.33 SUB 2.09 583.41 1,09 583.62 N 0.00 7.00
8 581.42 SUB 2.72 584.15 1.83 584.42 N 0.00 8.00
9 581.53 SUB 3.45 584.98 2,66 585.32 N 0.00 9.00
10 581.66 SuUB 4.26 585.92 3.60 586.34 N 0.00 10.00
11 581.80 SUB 5.15 586.95 4.63 587.47 N 0.00 11.00
12 581.95 SUB 613 588.08 5.76 588.69 N 0.00 12.00
13 582.11 SUB 7.20 589.31 6.9 590.02 Y 310.15 323.15
14 582.30 SUB 835 590.64 8.32 591.47 Y 1072.80 1086.90
15 582.49 SUB 9.58 592.07 9.75 593.02 Y 2176.44 2191.44

WEIR FLOW: Q=CL*h"\{3/2)
CORIFICE FLOW: Q=CA™(2gh)~(1/2)




LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 5
ENGINEER: SWwa CHECKED BY: DGD
DATE: 11-8-05 DATE: 11-8-05

PIPE FLOW FROM STRUCTURE TO QUTLET (PER PIPE}

U/S LE. 575.99 h

D/S t.E. unknown U/S CROWN EL
TAILWATER ELEVATION 581.0 D/S CROWN EL
n 0.024 Qf

D 30.00 IN \i

L 425.00 FT A

# BARRELS 2 R

578.49

CFS

FPS
491 8F
0.63




Cuivert Designer/Analyzer Report
Big Marsh Outlet Structure #5

Analysis Component

Storm Event Design Discharge 15.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 15.00 cis Check Discharge 0.00 cfs
Tailwater Conditions: Constant Tailwater
Tailwater Elevation 582.00 ft
Name Description Discharge HW Elev Velocity
Culvert-1 2-30 inch Circular 15.00 cfs 58254 ft 1.53 fi/s
Weir Not Considered N/A N/A N/A
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
e\, \water resources hmp\pipedisc.cvm SDI Consuttants Lid

CulveriMaster v1.0
Page 1 of 2

11/08/05 11:08:41 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666




Component:Cuivert-1

Culvert Designer/Analyzer Report

Big Marsh Outlet Structure #5

Culvert Summary

Computed Headwater Eievation 582.54 ft Discharge 15.00 cfs
Inilet Control HW Elev 582.00 ft Tailwater Elevation 582.00
Outlet Control HW Elev 582.54 ft Control Type Outlet Control
Headwater Depth/ Height 2.62

Grades

Upstream Invert 575.99 f#t Downstream Invert 575.00
Length 425.00 ft Constructed Slope 0.002329 fv/ft
Hydraulic Profile

Profile Pressure Depth, Downstream 7.00
Slope Type N/A Normal Depth 1.54
Flow Regime N/A Critical Depth 0.91
Velocity Downstream 1.53 fis Critical Slope 0.014244 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.50
Section Size 30 inch Rise 2.50
Number Sections 2

Qutlet Contrel Properties

Outlet Control HW Elev 582.54 ft Upstream Velocity Head 0.04

Ke 0.50 Entrance Loss 0.02
Iniet Control Properties

inlet Control HW Elev 582.00 ft Flow Control Unsubrnerged
Inlet Type Headwall Area Full 9.8

K 0.00780 HDS & Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Project Title: Lake Calumet HMP

e:\...\water resources hmp\pipedisc.cvm
© Haestad Methods, Inc.

11/08/05 11:08:41 AM

SDI Consuttants Ltd

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: Shawn W. Arden
CulvertMaster v1.0
Page 2 of 2




Rating Table Report
Big Marsh Outlet Structure #5

Range Data:
Minimum Maximum Increment
Discharge 0.00 15.00 0.50 cfs
Discharge (cfs)) HW Elev (ft)
0.00 575.99
0.50 582.00
1.00 582.00
1.50 582.01
2.00 582.01
2.50 582.01
3.00 582.02
3.50 582.03
4.00 582.04
4.50 582.05
5.00 582.06
5.50 582.07
6.00 582.09
6.50 582.10
7.00 582.12
7.50 582.13
8.00 582.15
8.50 582.17
9.00 582.19
9.50 582.22
10.00 582.24
10.60 582.26
11.00 582.29
11.50 582.32
12.00 582.34
12.50 582.37
13.00 582.40
13.50 582.44
14.00 582.47
14.50 582.50
15.00 582.54
Project Title: Lake Calumet HMP Project Engineer; Shawn W. Arden
e:\...\water resources hmp\pipedisc.cvm SDI Consultants Ltd CulvertMaster v1.0

11/08/05 11:08:49 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




WEIR / ORIFICE DATA

WEIR 1 ORIFICE 1

D 200 FT TYPE BOTTOM
RIM 580.49 C 0.81

L 6.28 FT AREA 3.14 8F

WEIR/ORIFICE HYDRAULICS

2' DIA. BOTTOM ORIFICE
Q D/S WSL c WEIR HEAD | ORIFICE HEAD| W/S WSL
(CFS) (F1) (Fh (FT} (FT)
1 582.00 SUB 0.00 582.00
2 582.01 SUB 0.02 582.03
3 582.02 SUB 0.04 582.06
4 582.04 SuB 0.07 582.11
5 582.06 SUB 0.11 582,17
6 582.09 SUB 0.15 582.24
7 582.12 SUB 0.21 582.33
8 582.15 suB 0.27 582.42
9 582.19 SuUB 0.34 582.53
10 582.24 SUB 0.42 582.66
11 582.22 SuB 0.51 582.80
12 582.34 suB 0.61 582.85
13 582.40 SUB 0.7 583,11
14 582.47 SUB 0.83 583.30
15 582.54 SUB 0.95 583.49

WEIR FLOW: Q=CL*h\3/2)
ORIFICE FLOW: Q=CA*(2gh)*(1/2)




WEIR / ORIFICE DATA

WEIR 1 ORIFICE 1 ROOF ORIFICE

L 183 FT TYPE SIDE TYPE BOTTOM

CREST 580.70 C 0.61 C 0.61

CROWN 581.24 AREA 0.99 SF AREA 3.14 SF

CENTER 580.97 CENTER 582.32

OVERFLOW DATA

OVERFLOW EL 588.9

c 2.6

L 100 FT

WEIR/ORIFICE HYDRAULICS

SIDE OPENING ROOF ORIFICE OVERFLOW
Q D/S WSL [ WEIR HEAD | ORIFICE HEAD | U/S WSL { ORIFICE HEAD U/S WSL OVERFLOW | OVERFLOW | TOTAL
(CFS) (FT) (FT) (FT) (FT) (FT) (FT) Y/IN Q (CFS) Q (CFS}

1 582.00 SUB 0.04 582.05 0.00 582.05 N 0.00 1.00
2 582.03 SUB 0.17 582.20 0.00 582.21 N 0.00 2.00
3 582.06 SuB 0.38 582.44 0.12 582.48 N 0.00 3.00
4 582.11 SuB 0.68 582.79 0.47 582.86 N 0.00 4.00
5 582.17 SuB 1.06 583.23 .91 583.34 N 0.00 5.00
6 582.24 SuB 1.53 583.78 1.48 583.93 N 0.00 6.00
7 582.33 SuB 2.09 584.41 2.09 584.62 N 0.00 7.00
8 582.42 SuUB 2.72 585.15 2.83 585.42 N 0.00 8.00
9 582.53 SuB 3.45 585.98 3.66 586.32 N 0.00 9.00
10 582.66 SuB 4.26 586.92 4.60 587.34 N 0.00 10.00
11 582.80 SuUB 5.15 587.95 5.63 588.47 N 0.00 11.00
12 582.95 SUB 6.13 589.08 6.76 589.69 Y 182,19 194.19
13 583.11 SUB 7.20 590.31 7.99 591.02 Y 805.28 818.28
14 583.30 SUB 8.35 591.64 9.32 592.47 Y 1755.78 1769.78
15 583.49 SuB 9.58 593.07 10.75 594.02 Y 3014.55 3029.55

WEIR FLOW: Q=CL*"hn\(3/2)
ORIFICE FLOW: Q=CA"{2gh)"{1/2)




LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: S
ENGINEER: SWA CHECKED BY: DGD
DATE: 11-8-05 DATE: 11-8-05

PIPE FLOW FROM STRUCTURE TO OUTLET (PER PIPE)

U/S LE. 575.99 h

D/S |LE. unknown U/S CROWN EL
TAILWATER ELEVATION 581.0 D/S CROWN EL
n 0.024 Qf

D 30.00 IN vf

L 425.00 FT A

# BARRELS 2 R

578.49

CFS

FPS
4.91 SF
0.63




Culvert Designer/Analyzer Report
Big Marsh Outlet Structure #5

Analysis Component

Storm Event Design Discharge 15.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 15.00 cfs Check Discharge 0.00 cfs
Tailwater Conditiocns: Constant Tailwater
Tailwater Elevation 583.00 ft
Name Description Discharge HW Elev Velocity
Culvert-1 2-30 inch Circular 15.00 cfs 583.54 ft 1.53 ft/s
Waeir Not Considered N/A N/A N/A

Project Title: Lake Calumet HMP
e\...\water resources hmp\pipedisc.cvm
11/08/05 11:09:04 AM © Haestad Methods, Inc.

Project Engineer: Shawn W. Arden
CulvertMaster v1.0
Page 1 of 2

SDI Consultants Ltd
37 Brookside Road Waterbury, CT 068708 USA  (203) 755-1666




Component:Culvert-1

Culvert Designer/Analyzer Report

Big Marsh Outlet Structure #5

Culvert Summary

Computed Headwater Elevation 583.54 ft Discharge 15.00 cfs
Inlet Control HW Elev 583.00 ft Tailwater Elevation 583.00 ft
Qutlet Control HW Elev 583.54 ft Control Type Qutlet Control
Headwater Depth/ Height 3.02

Grades

Upstream Invert 575.99 ft Downstream Invert 575.00 ft
Length 425.00 Constructed Slope 0.002329 ft/ft
Hydraulic Profile

Profile Pressure Depth, Downstream 8.00 ft
Slope Type N/A Normal Depth 1.54 ft
Flow Regime N/A Critical Depth 0.91 ft
Velocity Downstream 1.53 fi/'s Critical Slope 0.014244 fi/ft
Section

Section Shape Circuiar Mannings Coefficient 0.024
Section Material CMP Span 2.50 ft
Section Size 30 inch Rise 2.50 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev 583.54 ft Upstream Velocity Head 0.04 ft
Ke 0.50 Entrance Loss 0.02 ft
Inlet Control Properties

Inlet Centrol HW Elev 583.00 ft Flow Control Unsubmerged
Inlet Type Headwall Area Full 9.8 2
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Project Title; L.ake Calumet HMP
e:\..\water resources hmp\pipedisc.cvm

11/08/05 11:09:04 AM

© Haestad Methods, Inc.

SDI Consultants Ltd

Project Engineer: Shawn W. Arden

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

CuivertMaster v1.0
Page 2 of 2




Rating Table Report
Big Marsh Outlet Structure #5

Range Data:
Minimum Maximum Increment
Discharge 0.00 15.00 0.50 cfs
Discharge (cfs)] HW Elev (ft)
0.00 575.98
0.50 583.00
1.00 583.00
1.50 583.01
2.00 583.01
2.50 583.01
3.00 583.02
3.50 583.03
4.00 583.04
4.50 583.05
5.00 583.06
5.50 583.07
6.00 583.09
6.50 583.10
7.00 583.12
7.50 583.13
8.00 583.15
8.50 583.17
9.00 583.19
9.50 583.22
10.00 583.24
10.50 583.26
11.00 583.29
11.50 583.32
12.00 583.34
12.50 583.37
13.00 583.40
13.50 583.44
14.00 583.47
14.50 583.50
15.00 583.54
Project Title: Lake Calurmet HMP Project Engineer: Shawn W. Arden
e:\..\water resources hmp\pipedisc.cvm SDI Consuitants Ltd CulvertMaster v1.0

11/08/05 11:09:15 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




WEIR / ORIFICE DATA

WEIR 1 ORIFICE 1

D 2.00 FT TYPE BOTTOM
RiM 580.49 C 0.61

L 6.28 FT AREA 3.14 SF

WEIR/ORIFICE HYDRAULICS

2' DIA. BOTTOM ORIFICE
Q /S WSL C WEIR HEAD | ORIFIGE HEAD| U/S WSL
(CFS) (FT) (FT) (FT) (FT)
1 583.00 SUB 0.00 583.00
2 583.01 SUB 0.02 583.03
3 583.02 SUB 0.04 583.06
4 583.04 SuB 0.07 583.11
5 583.06 suB 0.11 583.17
6 583.09 SuB 0.15 583.24
7 583.12 suB 0.21 583.33
8 583.15 SUB 0.27 583.42
9 583.19 SUB 0.34 583.53
10 583.24 SUB 0.42 583.66
11 583.29 SuB 0.51 583.80
12 583.34 SUB 0.61 583.85
13 583.40 SuB 0.71 584.11
14 583.47 SuUB 0.83 584.30
15 583.54 SUB 0.95 584.49

WEIR FLOW: Q=CL""(3/2)
ORIFICE FLOW: Q=CA*(2gh)*(1/2)




WEIR / ORIFICE DATA

WEIR 1 ORIFICE 1 ROOF ORIFICE

L 1.83 FT TYPE SIDE TYPE BOTTOM

CREST 580.70 C 0.61 o 0.61

CROWN 581.24 AREA 0.99 SF AREA 3.14 SF

CENTER 580.97 CENTER 582.32

OVERFLOW DATA

OVERFLOW EL

c :

L 100 FT

WEIR/ORIFICE HYDRAULICS

SIDE OPENING ROGF ORIFICE OVERFLOW
Q D/S WSL WEIR HEAD | ORIFICE HEAD | U7S WSL | ORIFICE HEAD U/iS WaL OVERFLOW | OVERFLOW | TOTAL
(CFS) (FT) (FT) (FT) F1} (F1) (FT) YIN Q(CFS) | Q (CFS)

1 583.00 SUB 0.04 583.05 0.73 563.05 N 0.00 1.00
2 583.03 SUB 0.17 58320 0.88 585.21 N 0.00 2.00
3 563.06 SUB 0.38 583.44 112 563.48 N 0.00 3.00
4 58311 SUB 0.66 583.70 1.47 5683.86 N 0.00 4.00
5 568317 SUB 1.06 584.23 1.91 584 34 N 0.00 5.00
B 58324 SUB 153 584.78 546 564.93 N 0.00 5.00
7 563.33 E 2.00 585.41 3.09 585.62 N 0.00 7.00
B 58342 SUB 272 586.15 3.83 56642 N 0.00 8.00
9 563.53 SUB 3.45 586.98 4.66 587.32 N 0.00 9.00
10 583.60 SUB 4.26 5a7.95 5.60 588.34 N 0.00 10.00
11 583.80 SUB 515 588 95 6.63 589.47 Y 110.46 121.46
2 58305 SUB 6.13 590.08 7.76 590.69 Y 622.10 §34.10
13 584.11 SUB 7.20 591.31 8.99 592.02 Y 1436.16__| 1449.16
14 584.30 SUB 8.35 592.64 10.32 593.47 Y 254234 | 2556.34
15 584.49 SUB 958 594.07 11.75 595.02 Y 3939.02 | 3954.02

WEIR FLOW: Q=CL*W3/2}
ORIFICE FLOW: Q=CA*(2gh)A(1/2)
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Table 8-1. Sl Units - Broad-Crested Weir Coefficient C

Values as a Function of Weir Crest.

Broad-Crested Weir Coefficient C Values as a Function of Weir Crast
Breadth and Head (coefficient has units of m®%/sec).t"

Head® Breadth of Crest of Weir (m)
{m) 015 | 020 | 030 | 040 | 050 | 060 | o7o | oso | oe0 | 100 § 125 | 150 | 200 | 300 | 400
0.10 1.59 1.56 1.50 147 145 1.43 1.42 1.41 1.40 1.39 1.37 1.35 1.36 1.40 1.45
0.15 1.85 1.80 1.51 148 1.45 1.44 1.44 1.44 1.45 1.45 1.44 1.43 1.44 1.45 1.47
0.20 1.73 1.66 1.54 1.49 1.46 1.44 1.44 1.45 1.47 1.48 1.48 1.49 1.48 1.49 148
0.30 1.83 1.77 1.64 1.56 1.50 147 1.46 1.46 1.46 1.47 1.47 1.48 1.48 1.48 1.46
0.40 1.83 1.80 174 1.65 1.57 1.52 1.49 1.47 1.46 1.46 1.47 147 1.47 1.48 1.47
050 | 1.83 | 1.82 | 181 | 1.74 | 1.67 | 160 | 455 | 151 | 148 | 1.48 | 147 [ 146 | 146 | 146 | 145
0860 1.83 1.83 1.82 1.73 1.65 1.58 1.54 1.46 1.31 1.34 1.48 1.48 1.46 1.46 1.45
0.70 1.83 1.83 1.83 1.78 1.72 1.65 1.60 1.83 144 1.45 1.498 1.47 1.47 148 1.45
0.80 1.83 1.83 1.83 1.82 1.79 1.72 1.66 1.80 157 1.55 1.50 1.47 1.47 1.48 1.45
0.90 1.83 1.83 183 1.83 1.81 1.76 1.71 1.68 1.81 1.58 1.50 1.47 1.47 1.48 1.45
100 ) 183 | 1.83 | 183 | 183 | 182 | 181 | 176 | 170 | 164 | 180 | 151 | 148 | 147 | 146 | 145
1.10 1.83 1.83 1.83 1.83 1.83 1.83 1.80 175 1.66 1.62 1.52 1.49 1.47 1.48 145
1.20 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.79 1.70 1.85 1.53 1.48 1.48 1.486 1.45
130 | 183 | 1.83 | 183 | 1.83 | 183 | 183 | 183 | 182 | 177 | 171 | 156 | 151 | 149 | 146 | 145
1.40 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.77 1.60 1.52 1.50 1.46 1.45
1.50 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.79 1.66 1.55 1.51 1.46 1.45
1.60 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.81 174 1.58 1.53 148 1.45
{1} Modified from reference 49 (2) Measured at le a st 2.5 H, upstream of the weir
Table 8-1. English Units - Broad-Crested Weir Coefficient C
Values as a Function of Weir Crest.
Broad-Crested Weir Coefficient C Values as a Function of Weir Crest
Breadth and Head (coefficient has units of ft>*/sec).t”
Head? Breadth of Crest of Weir (ft)
() 0.50 075 | 1.00 1.5 2.0 2.50 3.00 400 5.00 10.00 15.00
0.2 2.80 2.75 2.69 2.62 2.54 2.48 2.44 2.38 2.34 2.49 2.68
04 2.82 280 | 272 | 264 | 261 2.60 2.58 2.54 2.50 2.56 2.70
0.6 3.08 2.88 2.75 2.64 2.81 2.60 2.68 2.69 2.70 2.70 270
0.8 3.30 3.04 2.85 268 260 2.60 2.67 2.68 2.68 2.68 2.64
10 3.32 344 | 2988 | 275 | 266 2.64 2.65 267 2.68 2.68 263
1.2 3.32 3.20 3.08 2.86 270 2.85 2.64 2.67 2.66 2.69 2.64
1.4 3.32 3.26 3.20 2.92 277 2.88 264 2.65 2.65 2.67 2684
16 3.32 329 | 328 | 307 | 289 275 268 2.66 2.85 2.64 2.63
1.8 3.32 3.32 3.3 3.07 2.88 2.74 268 2.66 265 2.64 283
2.0 3.32 3.31 3.30 3.03 2.85 2.76 272 2.68 2.65 2.64 2.63
2.5 3.32 332 3.31 3.28 3.07 2.88 2.81 272 2.67 2.64 2.63
3.0 3.32 3.32 3.32 3.32 3.20 3.05 2.92 2.73 2.66 2.64 2863
35 3.32 3.32 3.32 3.32 3.32 3.18 297 2.76 2.68 2.64 2.63
4.0 3.32 3.32 3.32 332 3.32 3.32 3.07 2.79 270 2.64 2.83
45 332 332 | 332 | 332 | 332 3.32 332 2.88 274 2.64 263
5.0 3.32 3.32 3.32 332 3.32 3.32 3.32 3.07 2.78 2.64 2863
5.5 3.32 3.32 3.32 3.32 3.32 3.32 3.32 3.32 2.88 2.64 263

(1) Table is taken from reference 49.
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LAKE CALUMET HMP
STRUCTURE RATING CURVES

STAUCTURE NO: 7

ENGINEER: SWA CHECKED BY: DGD

DATE: 11-8-05 DATE:  11-8-05

SUMMARY CHART

FLOW | STAGE AT VARYING TAILWATER CONDITIONS

(CFS) TAILWATER

0 567 588

0 584.25 587.00 588.00
1 584.74 587.00 588.00
2 564.95 587.00 588.00
3 585.11 587.01 588.01
4 565.25 567.02 586.02
5 585.37 587.03 586.03
6 585.48 567.04 588.04
7 565.50 587.05 588.05
8 585.69 587.07 588.07
9 585.78 587.08 588.08
10 565.87 587.10 588.10
11 585.96 567.13 588.13
12 586.04 587.15 588.15
13 586.12 587.18 588.185
14 586.20 587.20 568.20
15 586.28 567.24 58824
16 586.36 587.27 588,27
17 566.43 587.30 588.30
18 586.50 587.34 568.34
19 586.57 587.38 588.38
20 586.64 587.42 588,42
21 566.71 65B7.46 588.46
22 586.78 587.51 568 .50
23 566.85 587.56 568.52
24 586.92 567.61 588.53
75 586.98 587.66 588.54
26 587.05 567.71 588.55
27 587.12 587.77 588,56
28 567.19 567.62 588.57
29 587.25 587.88 588.58
30 567.32 587.95 588.58
3 567.30 568.01 588.59
32 587.45 588.08 588.60
33 567.62 588.14 588.61
34 5687.59 588.21 588.61
35 567.66 588.29 588.62
36 587.73 568.36 588.63
37 567.80 568.44 588.63
38 587.87 58851 568.64
39 587.95 588.52 568 64
40 588.02 588.54 588.65
41 588.10 588.55 568.66
42 6588.18 588.56 588.66
43 588.27 588.57 588.67
44 588.36 588.57 588.67
25 568,46 568.58 586.68
46 588.52 566.59 588.68
47 566.53 588.60 568.69
48 588.54 588.61 588.69
49 588.56 588.61 568.70
50 568.56 586,62 588.71
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Culvert Designer/Analyzer Report
116th Street Culvert Structure #7

Analysis Companant

Storm Event Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Caonstant Tailwater

Tailwater Elevation 0.00 ft
Name Description Discharge HwW Elev Velocity
Culvert-1 1-36 inch Circular 56.77 cfs 589.93 ft 9.21 ft's
Weir Broad Crested 443.21 cfs 58993 ft N/A
Total e 499.97 ¢fs 589.493 ft N/A
Project Title: Lake Calumet HMP Project Enginesar: Shawn W. Arden
el \water resources hmpi\pipedisc.cvm 5D Consuitants Ltd CulvertMaster v1.0

11/09/06 070151 AM @ Haastad Methods, Inc. 37 Brookside Road  Waierbury, OT 06708 USA  {203) 755-1666 Page 1 of 3



Component.Culvert-1

Culvert Designer/Analyzer Report
116th Street Culvert Structure #7

Culvert Summary

Computed Headwater Elevation 589.93 ft Discharge 56.77 cfs
Inlet Control HW Eley 589.43 1t Tailwater Elevation 0.00 ft
Qutlet Control HW Elev 589.93 ft Control Type Qutlet Control
Headwater Depth/ Height 1.88

Grades

Upstream Invert 584.25 fi Downstream Invert 583.82 f
Length 60.00 ft Constructed Slope 0.007167 ft/ft
Hydraulic Profile

Profile CompositeM2Pressure Depth, Downstream 244 &
Slope Type Mild MNormal Depth N/A f
Flow Regime Subcritical Critical Depth 244
Velocity Downstream 9.21 fi's Critical Slope 0.025007 fut
Section

Section Shape Circular Mannings Cosefficient 0.024
Section Material CMP Span 3.00 f
Section Size 36 inch Rise jco ft
Number Sections 1

Qutlet Control Properties

Qutlet Control HW Elav 58903 & Upstream Velocity Head 1.00 ft
Ke 0.80 Entrance Loss 0.90 ft
Iniet Control Properties

Inlet Control HW Elav 580.43 ft Flow Control Submerged
Intet Type Projecting Area Full 7.1 ft?
K 0.03400 HDOS & Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Froject Title: Lake Calumest HWMP
eh.swater resources hmphpipedisc.cvim

11/08/05 07:01:51 AM

= Haestad Methods, Ing.

SDI Consultants Litd

Project Engineer: Shawn W. Arden

37 Brookside Road  Waterbury, CT 06708 USA  {203) 755-1666

CulvertMaster v1.0
Fage 2 of 3




Culvert Designer/Analyzer Report
116th Street Culvert Structure #7

Component:Weir

Hydraulic Component(s): Broad Crested

Discharge 443.21 ofs Allowable HW Elevation 5838.83 ft
Weir Coefficient 2.60 US Length 100.00 ft
Crest Elevation 588.50 ft Headwater Elevation 582.93 #

Project Tiile: Lake Calumet HMP
et \water resources hmpipipedisc.cvm

Project Engineer: Shawn W. Arden
11/09/05 07:01:51 4k & Haestad Methods, Inc.

CulvertMaster v1.0
Fage 30f 3

SI Consultants Ltd
37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1866




Rating Table Report
116th Street Culvert Structure #7

Range Data:
Minirum Maximurm Incremant
Discharge 0.00 50.00 1.00 cis
Discharge (cfs)| HW Elev (ft)
0.00 0.00
1.00 584.74
2.00 584.85
3.00 585.11
4.00 585.25
5.00 585.37
5.00 585.48
7.00 585.59
8.00 585.69
2.00 585.78
10.00 585.87
11.00 58596
12.00 586.04
13.00 586.12
14.00 5B6.20
15.00 586.28
16.00 586.36
17.00 586.43
18.00 586,50
18.00 586.57
20.00 586,64
21.00 586.71
22.00 586.78
23.00 586.85
24.00 586.92
25.00 586.98
26.00 587.05
27.00 587.12
28.00 58719
29.00 587.25
30.00 587.32
31.00 587.39
32.00 587.45
33.00 587.52
34.00 587.59
35.00 S87.66
36.00 5A7.73
37.00 587.80
38.00 5B87.87
39.00 587.95
40.00 5B88.02
41.00 588.10
42.00 58B.18
43.00 588.27
44.00 5B88.36
45,00 588.48
46.00 5AB.52
47.00 588.53
Project Title: Lake Calumeat HMP Projaect Engineer: Shawn W. Arden
e, waler resources hmpywpipedisc.ovm SOV Consultants Ltd CulvertMaster v1.0

11/08/05 07:03:26 AM & Haestad Mathods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666 Page 1of 2




Rating Table Report

116th Street Culvert Structure #7

Discharge (cfs)

HW Elav (t)

48.00
49.00
50.00

588.54
588.56
588.56

Project Title: Lake Calumet HMP
e’ water resources hrmpipipedisc.ovm
TI00S 07:03:26 AM & Haestad Meathods, Inc.

SDI Consultants L td
37 Brookside Road  Waterbury, CT 08708 USA

Project Engineer: Shawn W. Arden

(203) 755-1666

CulvertMaster v1.0
Page 2 of 2



Culvert Designer/Analyzer Report
116th Street Culvert Structure #7

Analysis Component

Storm Event Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tatwater Conditions: Constant Tailwater

Tailwater Elevation BB7.00 f
Name Description Discharge HW Elgv Velocity
Culvert-1 1-36 inch Circular 52.86 cfs 589.94 ft 7.48 fi/s
Wair Broad Crested 447.14 cfs 589.94 ft NfA
Total 0 e 500.00 cfs 589.54 ft MNiA
Project Titie: Lake Caiumet HMP Project Engineer: Shawn W, Arden
e’ water resources hmp\pipedisc.cvm SDI Consultants Ltd CulvartMaster v1.0

11/08/05 07:03:59 AM ! Haestad Methods, inc. 37 Brookside FRoad  Waterbury, CT 08708 USA {203} 755-1666 FPage 1 0of 3




Component:Culvert-1

Culvert Designer/Analyzer Report
116th Street Culvert Structure #7

Culvert Summary

Computed Headwater Elevation 58954 ft Discharge 52.86 cfs
Iniet Control HW Elav 588.95 ft Tailwater Elevation 587.00 ft
Outlet Control HW Elev 588.94 ft Contral Type Qutiet Control
Headwataer Depth/ Haight 1.20

Grades

Upstream Invert 58425 ff Downstream tnvert 58382 ft
Length 60.00 #f Constructed Slope 0.007167 ft/ft
Hydraulic Profile

Profile Pressure Depth, Downstream 318 f
Slope Type NIA Normal Depth NfA ft
Flow Regime N/A Critical Depth 236 ft
Velocity Downstream 7.48 s Critical Slope 0.023114 it
Section

Section Shape Gircular Mannings Coefficient 0.024
Section Material CMP Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Qutlet Control Properties

Outlet Control HW Elev 588.84 ft Upstream Velocity Head 087 ft
Ke 0.80 Entrance Loss 0.78
Iniet Control Properties

Inlet Control HW Elev 588.95 ft Flow Control Subrnerged
Inlet Type Projecting Area Full 7.1 ft2
K 0.33400 HDS & Chan 2

M 1.50000 HDS 5 Scale 3

c 0.05530 Equation Form 1

Y 0.54000

Project Title: Lake Calumet HMP
el water resources hmpipipedisc . cvm

31/08/05 07:03:59 AM

& Haestad Methods. Inc.

SDI Consuftants Lid

Froject Engineer: Shawn W. Arden

37 Brookside Aoad  Waterbury, CT 06708 USa (203} 755-1666

CulvertMaster v1.0
Page 2 of 3




Culvert Designer/Analyzer Report
116th Street Culvert Structure #7

Component:Weir

Hydrauiic Component(s): Broad Crested

Discharge 44714 cfs Aliowable HW Elevation 589.94 ft

Weir Coefficient 2.60 US Length 100.00 ft

Crest Elevation 588.50 ft Headwater Elevation 58894 {t
Project Titie: Lake Calumet HMP Project Engineer: Shawn W. Arden
el watar resources hmpipipedisc.cvm SDI Consultants Lid CulvertMastar v1.0
11/08/05 07.03:59 AM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 LSA (203} 755-1666

Page 3of 3




Rating Table Report
116th Street Culvert Structure #7

Hange Data:
Minimum Maximum Inerement
Discharge 6.00 50.00 1.00 cis
Discharge (cfs)] HW Eilev (ft)
Q.00 584.25
1.00 587.00
2.00 587.00
3.00 587.01
4.00 587.02
5.00 587.03
5.00 587.04
7.00 587.05
8.00 587.07
9.00 587.08
10.00 587.10
11.00 587.13
12.00 587.15
13.00 587.18
14.00 587.20
15.00 SB7.24
16.00 587.27
17.00 587.30
18.00 587.34
19.600 587.38
20.00 587.42
21.00 587.46
22.00 587.51
23.00 587.56
24.00 587.61
25.00 5B7.66
26.00 587.71
27.00 587.77
28.00 587.82
28.00 587.88
30.00 58795
31.00 588.01
32.00 588.08
33.00 58814
34.00 588.21
35.00 588.25
36.00 588.36
37.00 588.44
38.00 5B88.51
35.00 588.52
40.00 5B8.54
41.00 588.55
42.00 588.56
43.00 588,57
44.00 588.57
45.00 588.58
45.00 588.58
47.00 588.60
Project Title: Lake Calumet HMP Project Enginesr: Shawn W. Arden
el \water resources hmpipipedisc.cvm SDI Consultants Lid CulvertMaster vi.0

310805 07:04:.33 AM © Haestad Methods, \1nc. 37 Brookside FHoad  Waterbury, CT 06708 USA  (203) 755-1666 Page 1ot 2




Rating Table Report

116th Street Culvert Structure #7

Discharge (cfs)

HW Elev (it}

48.00
49.00
50.00

588.61
588.61
bB8.62

Project Title: Lake Calumet HMP
el water resources hmppipedisc.cvm
11/09/08 (7:04:33 AM ® Haestad Methods, Inc.

8Dt Consultants Ltd
3Y Brookside Road  Waterbury, CT 0E70E USA

Project Engineer: Shawn W. Arden

(203) 755-1666

CulvertMaster v1.0
Page 2 of 2




Culvert Designer/Analyzer Report
116th Street Culvert Structure #7

Analysis Component

Storm Event Design Discharge 500.00 cfs

Peak Discharge Msethod: User-Specified

Design Discharge 500.00 cfs Gheck Dischiarge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elavation 588.00 ft
Name Description Discharge HW Elev Velocity
Cubvert-1 1-36 inch Circular 43.15 ¢fs 588.96 ft 6.10 ftis
Weir Broad Crested 456,85 ¢fs 5890.06 ft N/A
Total 0 e 500.00 cfs 580.96 ft N/A

FProject Title: Lake Calurmeat HWMP Project Engineer: Shawn W, Arden
el water resources hmpipipedisc.cvm S0l Consultants Ltd Cuverthaster w1.0

11/09/05 07:04:58 AM & Haestad Meathods, Inc. 37 Brookside Hoad  Waterbury, CT 06708 USA  {203) 755-1666 Fage 1 of 3




Component:Culvert-1

Culvert Designer/Analyzer Report
116th Street Culvert Structure #7

Culvert Summary

Computed Headwater Elevation 589.96 ft Discharge 43.15 cis
Inlet Contro! HW Elev 588.05 ft Tailwater Elevation SBB.00 H
Cutlat Control HW Elav 589.06 ft Controf Type Qutlet Control
Headwater Depth/ Height 1.80

Grades

Upstream Invert 58425 ft Downstraam Invert 5B3.82 1t
Length 80.00 ft Canstructed Slope 0.0071687 ft/ft
Hydraulic Profile

Profile Pressure Depth, Downstream 418 ft
Slope Type N/A Normal Depth MNis
Ficw Regime NA Critical Depth 2.14 ft
Velocity Downstream 610 fti's Critical Slope 0.019387 h
Section

Section Shape Circular Mannings Coetficient 0.024
Section Material CMP Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

CQutlet Control HW Eley 582.96 ft Upstream Velocity Head 058 ft
Ke 0.90 Entrance Loss 052 ft
Inlet Controt Properties

tnlet Contral HW Elav 58B.05 ft Flow Control Transition
inlet Type Projecting Area Full 71 f2
a8 0.03400 HDS & Chart 2

M 1.50000 MDS 5 Scale 3

C 0.05530 Equation Form 1

¥ 0.54000

Project Title: Lake Calumet HWMP
g waler resources hmpipipedisc.ovm

11/08/05 07:04:58 AM

& Haestad Methods, Inc.

5DI Consultants Ltd

Froject Engineer: Shawn W. Ardan

a7 Bropkside Road  Waterbury, CT 06708 USA  (203) 755-1666

Culverthaster v1.0
Fage 2 of 3




Culvert Designer/Analyzer Report
116th Street Culvert Structure #7

Component;Weir

Hydraulic Component{s): Broad Crested

Discharge 456.85 ¢fs Allowable HW Elevation 585.96 ft

Weir Coefficient 2.60 US Length 100.00 ft

Crest Elevation 588.50 ft Headwater Elevation 589.96 it
Project Title: Lake Calumet HMP Project Engineer: Shawn W, Arden
enwater resources hmprpipedisc.cvm SDI Consultants Ltd CulvertMaster v1.0
11/09/05 D7:04:58 AM @ Haestad Mathods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA (203) 755-1666

Page 3aof 3




Rating Table Report
116th Street Culvert Structure #7

Range Data:
Minimum Maximum Increment
Discharge 0.00 50.00 1.00 cis
Discharge (cfs)] HW Elev (i)
0.00 H84.25
t.00 588.00
2.00 588.00
3.00 588.01
4.00 588.02
5.00 588.03
6.00 588.04
7.00 588.05
B8.00 58B.07
5.00 LB8.09
10.00 S5BR.10
11.00 58813
12.00 588.15
13.00 58B.18
14.00 588.21
15.00 588.24
16.00 588.27
17.00 588.30
18.00 588.34
18.00 5B88.38
20,00 588.42
21.00 586.46
22.00 588.50
23.00 588.52
24.00 588.53
25.00 588.54
26.00 588.55
27.00 588.56
28.00 58B.57
29.00 588.58
30.00 5BB.58
31.00 588.59
22.00 588.60
33.00 5B88.681
34.00 588.51
35.00 58B.62
36.00 588.63
37.00 588.63
38.00 588.64
30.00 HBE.64
40.00 588.65
41.00 5BE 66
42.00 588.66
43.00 588.67
44.00 5BB.67
45.00 5B& .68
46.00 588.68
47.00 588.69
Proigct Title: Lake Calumeat HMP Project Engineer: Shawn W. Arden
el \waler resources hmpipipedisc.cvm 501 Consguliants Ltd CuivertMaster v1.0

11/09/05 070521 AM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 LISA  {202) 755-1666 Fage 1 of 2




Rating Table Report

116th Street Culvert Structure #7

Discharge (cfs),

HW Elev (f)

48.00
49.00
50.00

588.69
588.70
588.71

Project Title: Lake Calumet HMP
el water rasources hmprpipedisc. ovim
14/08/05 07:05:21 AM € Haestag Methods, 1nc.

5DI Consultants Ltd
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Shawn W. Arden

(203) 755-1666

CulvertMaster v1.0
FPage 2 of 2
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LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUGTURE NO: 8

ENGINEER: SWA CHECKED BY: DGD

DATE: 11-8-05 DATE: 11-8-05

SUMMARY CHART

FLOW STAGE AT VARYING TAILWATER CONDITIONS

(CFS) TAILWATER

0 582 583 584 585 586 587 588 589

] 581.22 582.00 583.00 584.00 | 585.00 | 586.00 | 587.00 | 588.00 | 589.00
1 581.79 582.02 583.01 584.01 | 585.01 | 586.01 | 587.01 | 588.01 | 589.01
2 582.04 582.10 583.04 584.03 | 585.03 [ 586.03 | 587.08 | 588.03 | 589.03
3 582.24 582.21 583.08 584.08 | 58508 | 586.08 | 587.08 | 588.08 | 589.08
4 582.41 582.36 583.14 58414 | 58514 | 586.14 | 587.14 | 588.14 | 589.14
5 58257 582.53 58322 58422 | 58522 | 586.02 | 587.22 | 5B8.22 | 58922
6 582,71 582.70 583.31 584.31 | 585.31 | 586.31 | 587.31 | 588.31 | 589.31
7 582.85 582.85 583.43 58443 | 58543 | 586.43 | 58743 | 588.43 | 589.43
8 582.98 582.98 583.56 584.56 | 58556 | 586.56 | 587.56 | 588.56 | 589.56
9 583.11 583.10 583.71 584.71 | 585.71 | 686.71 | 587.71 | 588.71 | 589.71
10 58323 583,19 583.87 584.87 | 585.87 | 586.87 | 587.87 | 588.87 | 5B89.87
11 583.35 583.28 584.06 585.08 | 586.08 | 587.06 | 588.06 | 589.06 | 590.01
12 583.45 583.38 584,26 58526 | 586.26 | 5B7.26 | 588.26 | 589.26 | 580.03
13 583.56 583.52 584.47 58547 | 5B6.47 | 587.47 | 588.47 | 589.47 | 580.04
14 583.66 583.71 584.71 586.71 | 586.71 | 587.71 | 588.71 | 580.71 | 500.05
15 583.76 583.96 584.96 585.96 | 586.96 | 587.96 | 588.96 | 589.96 | 580.06
16 583.86 584.23 585.23 586.23 | 587.23 | 588.23 | 589.23 | 590.02 | 590.07
17 583.97 584,52 58552 586.52 | 587.52 | 588.52 | 589.52 | 590.04 | 590.08
18 584.11 584.83 585.83 586.83 | 587.83 | 588.83 | 589.83 | 590.05 | 590.09
19 584.50 585.15 586.15 587.15 | 58815 | 588.15 | 590.01 | 580.06 | 590.10
20 584,91 585,49 586.49 587.49 | 588.49 | 588.49 | 53003 | 590.07 | 590.10
21 585,31 585.85 586.85 587.85 | 588.85 | 589.85 | 590.04 | 580.08 | 590.11
22 585,72 586,20 587.20 588.22 | 589.22 [ 590.02 | 590.05 | 590.09 | 590.12
23 586.13 586.61 587.61 588.61 | 589.61 | 590.03 | 590.06 | 590.08 | 590.13
24 586.56 587.02 588.02 589.02 | 500.00 { 530.04 | 590.07 | 59010 | 590.13
25 587.01 587,45 588.45 589.45 | 590.02 | 590.06 | 590.08 | 590.11 | 590.14
26 587.47 587.89 588.89 589.80 | 590.04 | 590.07 | 59009 | 530.12 | 590.15
27 587.94 588.36 589.36 590.02 | 590.05 | 590.08 | 590.10 | 58012 | 590.15
28 588.43 588,84 589.84 590.03 | 590.06 | 590.08 | 59011 | 590.13 | 590.16
29 588,94 589.33 590.02 590.05 | 590.07 | 590.09 | 590.11 | 580.14 | 590.17
30 589.46 589.85 590,03 580.06 | 590.08 | 590.10 | 590.12 | 590.14 | 590.17
31 590,00 590.02 590.05 530.07 | 590.09 | 590.11 | 590.13 | 590.15 | 590.18
32 590.02 590.03 590.06 590.08 | 590.10 | 590.12 | 590.14 | 590.16 | 590.18
33 590.04 590.05 590.07 590.09 | 590.10 | 59012 | 590.14 | 530.16 | 590.19
34 590.05 590.06 590,08 590.09 | 590.11 | 53013 | 590.15 | 590.17 | 580.19
35 580.06 590.07 590,09 590.10 | 590.12 | 590.14 | 590.16 | 590.18 | 580.20
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Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Analysis Componeant

Storm Event Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 0.00 ft
Name Description Discharge HW Elev Veloeity
Culvert-1 1-24 inch Circular 332.58 cfs 591.48 ft 10.88 ft/'s
Weir Broad Crested 466.19 ¢fs 591.48 ft N/A
Total e 499,79 cfs 551.48 ft IN/A
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
2 water resources hmp'pipedisc.cvm SDI Consultants Ltd CublvertMaster v1.0

11/09/05 07:30:23 AM © Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Fage 1 of 3




Component:Cuiver-1

Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Culvert Summary

Computed Headwater Eievation 591.48 ft Discharge 33.59 ofs
Inlet Gontrol HW Elev 588.61 ft Tailwater Elevation 000 ft
Qutiet Control HW Elav 591.48 ft Caontrol Type Outiet Control
Headwater Depth/ Height 513

Grades

Upstream Invert 581.22 ft Downstream Invert 579.67 ft
Length 86.00 ft Constructed Slope 0.018023 fift
Hydrauiic Profile

Profile CompositeM2Pressure Depth, Downstream 1.91 ft
Slope Type Mild Norma!l Depth N/A 1
Flow Regirme Subecritical Critical Depth 1.91 #
Velocity Downstream 10.88 fi/s Critical Slops 0.065216 ft/ft
Ssction

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 f
Numbear Sections 1

Qutiet Gontrol Propeartiss

Cutlet Control HW Eley 591.48 ft Upstream Velocity Head 1.78 ft
Ke .80 Entrance Loss 1.60 ft
Inlet Control Properties

Inlet Control HW Elav 58861 ft Flow Control Submerged
Imiet Type Projecting Area Full 3.1 2
K 0.03400 HDS & Chart 2

M 1.50000 HDS & Scale 3

c 0.05530 Equation Form 1

Y 0.54000

Project Title: Lake Calumet HMP
e water resources hmpipipedisc.ocvm

11/09/05 07:30:23 AM

& Haestad Methods. Inc.

SDI Consultants Lid

Project Engineer: Shawn W. Arden

37 Brookside Road  Waterbury, CT 06708 LISA (203} 755-1866

CulvertMaster v1.0
Page 2 of 3




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Component:Weir

Hydrauiic Cemponent(s): Broad Crested

Discharge 466.19 cfs Allowabte HW Elevation £91.48 ft

Wair Coefficient 2.60 Us Length 100.00 ft

Crest Elevation 590.00 ft Headwater Elevation 59148 ft
Project Title: Lake Calumet HWMP Project Engineer: Shawn W, Arden
el Swater resources hmpipipedisc.ovm SOl Consultants Ltd

1109/05 0730023 AM

CulvertMaster v1.0
@ Haestad Methods, Inc.

37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1666 Page 30of 3




Rating Table Report

RR Marsh to Big Marsh Structure #8

Range Data:
Minimum Maximum Increrment
Discharge 0.00 40.00 1.00 cfs
Discharge (cis) HW Elev {ft)
0.00 0.00
1.00 581.79
2.00 582.04
3.00 582 24
4.00 5B82.41
5.00 5B2.57
&.00 5B82.71
7.00 582.85
8.00 582.98
.00 583.11
10.00 583.23
11.00 5B83.35
12.00 5B83.45
13.00 583.56
14.00 583.66
15000 se3zsl
16.00 583.86
17.00 583.97
18.00 58411
19.00 5384.50
20.00 584.91
21.00 585.31
22.00 585.72
23.00 586.13
24 00 586.56
25.00 5B7.01
26.00 bB7.47
27.00 587.94
28.00 2B88.43
28.00 588.94
30.00 S589.46
31.00 590.00
32.00 580.02
33.00 5580.04
34.00 580.05
35.00 590.06
36.00 580.07
37.00 590.08
38.00 590.09
39.00 580.10
40.00 550.10

Project Titke: Lake Calumet HWMP
i water resources hmp\pipedisc.cvm

11/09/05 07.23

28 AM

& Haestad Methods, Ing.

SDi Consultants Ltd
37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer: Shawn W, arden

(203} 755-1666

CulvartMastar w1.0
Page 1 of 1




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Analysis Component

Storm Event Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Etevation 588.00 ft
Name Description Dischargs HW Elev Velocity
Culvert-1 1-24 inch Circular 16.97 cfs 591.51 ft 5.40 fi/'s
Weir Broad Crested 482.89 cfs 591.51 ft N/A
Total s 499.86 cis 581.51 ft N/A
Project Title: Lake Calumat HMP Project Engineer: Shawn W, Arden
2% _\water resources hmpipipedisc.cvm 5Dl Consultants Lid CulvortMaster v1.0

11/09/05 O7:23:50 AM © Haestad Methods, in¢. 37 Brookside Hoad  Waterbury, CT 06708 USA {203} 755-1666 Page 1 of 3




Component:Culvert-1

Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Culvert Summary

Computed Headwater Elevation 591.51 # Discharge 16.97 cfs
Inlet Control HW Elev S89.00 ft Tailwater Elevation 585.00 ft
Outlet Control HW Elev 591.51 ft Control Type Outlet Control
Headwater Depth/ Height 5.15

Grades

Upstream nvert 581.22 # Downstream Invert 579.67 f
Length BE.00 f Constructed Slope 0.018023 #/ft
Hydraulic Profile

Profile Prassure Depth, Downstream 8.33 ft
Slope Type N/A Normal Depth 1.70 #t
Flow Regime N/A Critical Depth 1.48 ft
Velocity Downstream 540 fi/s Critical Siope 0.023607 ft/#t
Saction

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 200 #t
Section Size 24 inch Rise 200 ft
Nurnber Sections 1

Outlet Control Properties

Qutlet Control HW Elav 591.51 ft Upstream Velocity Head 0.45 ft
Ke 0.90 Entrance Loss 041 ft
Iniet Control Properties

Inlet Controt HW Elev 589.00 ft Flow Control Transition
Inlet Type Projecting Area Fuil 31 f12
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Project Title: Lake Calumet HMP
el water resources hmpipipedisc.cym

11/09/05 07:23:50 AM

& Haestad Methods, Inc.

SD! Consultants Ltd

Project Engineer: Shawn W, Arden

37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1666

Culvertfaster v1.0
Page 2ot 3




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Component:Weir

Hydraulic Component(s); Broad Crested

Discharge 482.89 cfs Aliowable HW Elevation 581.51 ft
Weir Coefficient 2.80 US Length 100.00 ft
Crest Elevation 580.00 ft Headwater Elevation 531.51 ft

Project Title: lLake Calumet HMP
el water resources nmpipipedisc.cvm
11/09/05 07:23:50 AM ©@ Haestad Methods, Inc.

Project Engineer: Shawn W, Arden
CulvertMastier vi.0
Page 3of 3

SDI Consultants Lid
37 Brookside Road  Waterbury, CT 08708 USA (203} 755-1666




Rating Table Report

RR Marsh to Big Marsh Structure #8

Range Data:
Minimum Maximum Increment
Discharge 0.00 40.00 1.00 cfs
Discharge {cfs)] HW Elav (ft)

0.00 581.22

1.00 589.01

2.00 589.03

3.00 589.08

4.00 589.14

5.00 580,22

8.00 589.31

7.00 589,43

B.00 589.56

8.00 589.71
10.00 589.87
11.00 590.01
12.00 5890.03
13.00 590.04
14.00 580.05
15.00 580.08
16.00 580.07
17.00 580.08
18.00 580.09
19.00 580.10
20.00 580.10
21.00 580.11
22.00 580.12
23.00 580.13
24.00 580.13
25.00 580.14
26.00 50015
27.00 580.15
28.00 5390.16
28.00 53017
30.00 53017
31.00 580.18
32.00 580.18
33.00 580.19
34.00 58019
35.00 580.20
36.00 580.21
37.00 580.21
38.00 580.22
38.00 5B80.22
40.00 580.23

Project Title: Lake Calumat HMP
et water resources hmpipipedisc.cvm
11/08:05 07:24:07 AM & Haestad Methods, Inc.

S0 Consultants Ltd
37 Brookside Reoad Waterbury, CT 06708 USA

Project Enginesr. Shawn W, Arden

(203) 755-1666

CulvertMaster v1.0
Page 1 of 1




Cuivert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Analysis Component

Storm Event Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Taiiwater Conditions: Constant Tailwater

Tailwater Elevation 582.00 ft
Name Description Discharge HW Elev Velocity
Culvert-1 1-24 inch Circular 32.97 cfs 581.48 ft 10.49 fi/s
Weir Broad Crested 466.82 cfs 581.48 ft NA
Jotal e 489.78 cfs 581.48 ft NA
Project Title: Lake Calumet HMP Project Engineer: Shawn W, Arden
el ywater resources hmpipipedisc.ovm $Dl Consultants Ltd CulvertMaster v1.0

11/09/05 07:24:29 AM € Haestad Methods, Ing. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1866 Page 1 0of 3




Component:Culvert-1

Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Culvert Summary

Computed Headwater Eievation 591.48 ft Discharge 32.97 cfs
Inlet Control HW Elev 58837 1t Tailwater Elevation 582.00 ft
Cutlet Cantrol HW Eley 59148 ft Contral Type Cutlet Control
Headwater Depth/ Height 513

Grades

Upstream Invert 581.22 ft Downstream Invert 57967 it
Length 86.00 ft Constructed Slope 0.018023 fi/ft
Hydraulic Profile

Profile Prassure Depth, Downstream 233 f#t
Slepe Type N#A Normal Depth N/A ft
Fiow Regime TN Ay Critical Depth 1.90 f1
Velocity Downstream 1049 ftis Critical Siope 0.062710 i
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 200 ft
Number Sections 1

Outiet Control Properties

Quttet Control HW Elav 531.48 ft Upstream Velocity Head 1.71 ft
Ke 0.90 Entrance Loss 1.54 ft
Inlet Control Properties

Inlet Control HW Elev 5B88.37 ft Flow Controt Submerged
Inlet Type Projecting Area Full 3.1 #=
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Project Title: Lake Calumet HMP

el water resources hmp\pipedisc.cvm

11/09/05 07:24:259 AM

@ Haestad Methaods, Inc.

SOl Consultants Lid

Project Engineer: Shawn W. Ardan

37 Brooksige Hoad  Waterbury, CT 06708 USA  (203) 755-1666

CulvertMaster «1.0
Page 2 of 3




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Component:Weir

Hydraulic Component(s}: Broad Crested

Discharge 466.82 cfs Allowable HW Elevation 591.48 ft

Wheir Coefficient 2.60 US Length 100.00 ft

Crest Elsvation 500.00 ft Headwater Elevation 521.48 ft
Project Title: Lake Calumet HMP Project Enginear. Shawn W. arden
2 water resources hmpiypipediss.cvm

S0 Consultants Ltd

11/09/05 Q7:24:28 AM © Haestad Methods, Ing. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 7516686

CulverthMastar 1.0
Page 3 of 3




Rating Table Report
RR Marsh to Big Marsh Structure #8

Range Data:
WMinimum hMaximum Increment
Discharge 0.00 40.00 1.00 cfs
Discharge (efs)| HW Elev (ft)
Q.00 581.22
1.00 582.02
2.00 582.10
3.00 582.21
4.00 582.36
5.00 582.53
6.00 582.70
7.00 582.B5
8.00 582.98
9.00 58310
10.00 583.19
11.00 583.28
12.00 5B3.38
13.00 583.52
14.00 583.71
15.00 583.98
16.00 584 23
17.00 584.52
18.00 584.83
19.00 585.15
20.00 585.48
21.00 585.85
22.00 586.22
23.00 586.61
24.00 587.02
2500 587.45
26.00 5B7.88
27.00 588.36
28.00 5B8.84
29.00 589.33
30.00 S89.85
31.00 580.02
32.00 590.03
33.00 590.05
34.00 580.06
35.00 580.07
36.00 580.08
37.00 580.08
38.60 590.09
359.00 39010
40.00 580.11
Project Title: Lake Calumet HMP Praject Engineer: Shawn W. Arden
el water resources hmpypipedisc.ovm SOl Consuttants Lid CulvertMaster v1.0

11/08/05 07:24:48 AM & Haestad Methods, Inc. 37 Brookside Hoad  Waterbury, CT 06708 USA  (203) 7551666 Page 1 of 1




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Analysis Component

Storm Event Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation S5B3.00 ft
Narme Description Discharge HW Elav Velocity
Culvert-1 1-24 inch Circular 31.19 ¢fs 581.48 1 9.93 fi/'s
Weir Broad Crested 468.61 cfs 591.48 ft N/A
Total 0 e 49%.79 cfs 581.4B ft N#A

Project Title: Lake Calumat HMP
el water resources hmpipipedisc.cvm SDY Consultants Lid
11/09/05 G7:25.06 AM © Haestad Methods, Inc. 37 Brookside Hoad  Waterbury, CT 06708 USA  (203) 7L5-1666

Project Engineer: Shawn W. Arden
CulvertMastier v1.0
Page 1 of 3




Component:Culvert-1

Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Culvert Summary

Computed Headwater Elevation 581.48 f Discharge 3119 cfs
Iniet Control HW Elev 587.73 Tailwater Elevation 583.00 f
Outlat Control HW Elev 591 .48 f Control Type QOutlat Control
Headwater Depth/ Height 513

Grades

Upstream Invert 581.22 #t Downstream Invert 57967 ft
Length 868.00 ft Constructed Slope 0.018023 vt
Hydraulic Profile

Profile Pressure Depth, Downstream 3.33 ft
Slope Type N/A Normal Depth NiA H
Flow Regimea N/A Critical Depth 188 it
Velocity Downstream 9.93 fi's Critical Slope 0.055986 fft
Section

Section Shape Circudar Mannings Coefficient 0.024
Section Material CMP Span 200 f
Section Size 24 inch Rise 200 ft
Number Sections 1

Qutlet Control Properties

Outlet Control HW Elev 591.48 ft Upstream Velocity Head 1.53 ft
Ke 0.80 Entrance Loss 1.38 ft
Inlet Contral Properties

Inlet Sontrol HW Elev 587,73 1t Flow Control Submerged
Inlet Type Projecting Area Full 3.1 ft2
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Froject Title: Lake Calumet HMP
e water rasources hmphipipaedisc.cvm

11/08/05 07:25:06 AM

& Haestad Methods, Inc.

SD} Consuitants Lid

Project Engineer: Shawn W. Arden

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

CulvertMaster v1.0
Page 20t 3




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Component:Weir

Hydraulic Component(s): Broad Crested

Discharge 468.61 cfs Allowable HW Elevation 591.48 ft
Weir Coefficient 260 US Length 100.00 ft
Crest Elevation 580.00 ft Headwater Elevation 591.48 ft

Project Title: Lake Calumeat HMP
e \waler resources nmpipipedisc_cvm

Froject Engineer: Shawn W. Arden
19/09/05 07.25:06 AM © Haestad Methods, Inc.

CulvenMastier v1.0
Page 3 o 3

SDI Consultants Ltd
37 Brookside Road  Waterbury, CT 06708 USA {203} ¥55-1666




Rating Table Report
RR Marsh to Big Marsh Structure #8

Range Data:
Minimurm Maximum Increment
Discharge 0.00 40.00 1.00 cfs
Discharge (cfs)) HW Elev (ft)
0.00 5B1.22
1.00 583.01
2.00 583.04
3.00 5683.08
4.00 583.14
5.00 583.22
6.00 583.31
7.00 583.43
8.00 583.56
9.00 583.71
10.00 583.87
11.00 584.06
12.00 584.26
13.00 584.47
14.00 584.71
15.00 584.95
16.00 585.23
17.00 586.52
18.00 585.83
19.00 586.15
20.00 586.49
21.00 586.85
22.00 587.22
23.00 587 .81
24.00 588.02
25.00 588.45
26.00 588.89
27.00 589.36
28.00 580.84
29.00 590.02
30.00 590.03
31.00 590.05
32.00 590.08
33.00 590.07
34.00 590.08
35.00 590.09
36.00 590.09
37.00 580.10
38.00 580.11
39.00 58012
40.00 590.12
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Ardan
e \water resources hmpipipedisc.cvm SOl Consultants Lid CulvertMasler v1.0

11/08/08 (7:25:.19 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Cuivert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Analysis Component

Storm Event Design Discharge 500.00 cis

Peak Discharge Mathod: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 584.00 f
Name Description Discharge HW Elev Velocity
Culvert-1 1-24 inch Circular 29.30cfs 591.49 ft 8.33 fi/s
Weir Broad Crested 470.50 cfs 591.49 ft INFA
Total e 499.80 cfs 591.49 ft N/A
Project Title: Lake Calumet HMP Project Enginaer: Shawn W. Arden
e, \water resourcas bmpipipedisc.ovm SO Consultants Lid CulveriMaster v1.0

11/09/05 07:25:35 AM © Maestad Methods, Inc. 37 Brookside Road  Walerbury, CT 06708 USA  (203) 755-1666 Page 1 ol 3




Component:Culvert-1

Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Culvert Summary

Computed Headwater Elevation 581.48 ft Discharge 29.30 cfs
Inlet Control HW Elev 587.09 ft Tailwater Elevation 584.00 ft
Qutlet Control HW Elev 591.48 Control Type Outlet Control
Headwater Depth/ Height 513

Grades

Upstream Invert 581.22 ft Downstream Invert 579.67 #
Length B85.00 ft Constructed Slope 0.018023 vt
Hydraulic Profile

Profile Pressure Depth, Downstream 4.33 ft
Siope Type N/A Normal Depth Nis o f
Flow Regime N/A Critical Depth 1.85 ft
Velocity Downstream 3.33 ft's Critical Slope 0.049517 ft/ft
Section

Section Shape Circular Mannings Coefficiant 0.024
Section Material CMP Span 2.00 #
Section Size 24 inch Rise 2.00 ft
Number Sections 1

Qutlet Conirol Properties

Outlet Control HW Elev 591.48 ft Upstream Velocity Head 1.35 ft
Ke Q.80 Entrance Loss 122 &
Inlet Control Properties

Inlet Contro! HW Elev 587.09 ft Flow Control Submerged
Inlet Type Projecting Area Full 31 2
K 0.03400 HDS 5 Charnt 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Eguation Form 1

¥ 0.54000

Project Title: Lake Calumet HMP
i water resources hmpipipedise ovm

11/09/05 07.25.35 AM

& MHaestad Methods, Inc.

5Dl Consultants Lid

Project Engineer: Shawn W, Arden

37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1668

CutveriMaster vi.0
Page 2 of 3




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Component:Weir

Hydrauiic Component(s): Broad Crested

Discharge 470.50 cfs Allowable HW Elevation 58149 fi
Weir Coefficient 2.680 US Length 100.00 ft
Crest Elevation 580.00 ft Headwater Elevation 59148 ft

Project Title: Lake Calumet HMP
et dwaler resources hmppipedisc.cvm

Project Engineer: Shawn W. Arden
11/09/05 07:25:35 AM © Haestad Methods, Inc.

CulvertMastar v1.0
Page 3 of 3

SD) Consuliants Ltd
37 Brookside Road Waterbury, CT 06708 UUSA  (203) 755-1686




Rating Table Report
RR Marsh to Big Marsh Structure #8

Range Data:
Minirnurm Maximum Increment
Discharge 0.00 40.00 1.00 cfs
Discharge {cfs)| HW Elev {ft)
Q.00 581.22
1.00 584.01
2.00 584.03
3.00 584.08
4.00 584.14
5.00 584.22
6.00 584.31
7.00 584.43
8.00 584.56
9.00 584.71
10.00 5B4.87
11.00 585.06
12.00 5B5.26
13.00 58547
14.00 58571
15.00 585.96
16.00 586.23
17.00 586.52
18.00 586.83
19.00 587.15
20.00 587.48
21.00 587.85
22.00 588.22
23.00 588.61
24.00 589.02
25.00 589.45
26.00 589.88
27.00 590.02
28.00 590.03
29.00 590.05
30.00 590.06
31.00 590.07
32.00 580.08
33.00 590.08
34.00 580.08
35.00 590.10
36.00 59011
37.00 590.12
38.00 59013
39.00 590.13
40.00 590.14
Project Title: Lake Caiumet HMP Project Engineer: Shawn W, Arden
e’ dwater resources hmph\pipedisc.ovm SD1 Consultants Lid CulvertMaster v1.0

11/0/05 07.25:46 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 LISA  {203) 755-1666 Page 1 of 1




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Analysis Component

Storm Event Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 585.00 ft
MName Description Discharge HW Elev Velocity
Culvert-1 1-24 inch Circular 27.28 ¢is 591.49 ft B.G8 ftis
Weir Broad Crested 472,53 cfs 591.49 ft N/A
Total 49981 cfs 591.49 ft N/A

Project Title: Lake Calumet HMP Project Engineer: Shawn W, Arden
et water rosources hmpipipedisc.ovm SDI Consultants Lid CuvertMaster v1.0
11/09/05 07:25:00 AM @ Haestad Mathods, Inc. 27 Brookside Road  Walerbury, CT 058708 USa (203) 755-1666 Page 10/ 3




Component:Culvert-1

Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Culvert Summary

Computed Headwater Elevation 591.49 ft Discharge 27.28 cfs
Inlet Control HW Elev 5B6.45 ft Tailwater Elevation a85.00 ft
Outlet Control HW Elev 591.49 # Ceontrol Type Qutlet Control
Headwater Depth/ Height 5.13

Grades

Upstream Invert 581.22 ft Downstream Invert 579.67 ft
Length BE.00 f Constructed Slope 0.018023 fi/ft
Hydraulic Profile

Profite Pressure Depth, Downstream 5.33 ft
Slope Type NiA Narmal Depth N/A ft
Flow Regime N/A Critical Depth 1.81 ft
Veincity Downstream B.68 ft's Critical Siope 0.043377 /it
Section

Section Shape Circutar Mannings Coefficient 0.024
Saction Material CMP Span 200 f#t
Section Size 24 inch Rise 200 1
MNumber Sections 1

Qutlet Control Properties

Cutlet Control HW Elev 591.49 ft Upstream Velocity Head 1.17 ft
Ke 0.90 Entrance Loss 1.05 f
Inlet Control Properties

Inlet Control HW Eley 586.45 fi Flow Caontrol Submerged
Inlet Type Projecting Area Full 31 ft2
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

c 0.05530 Equation Form 1

Y 0.54000

Project Title: Lake Calumet HMP
et water resourcos hmpipipedisc.owm

11/08/405 07:26:00 AM

€ Haestad Methods, Inc.

SDI Consultants Ltd

Project Enginear: Shawn W. Arden

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

CulveriMaster v1.0
Page 2 of 3




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Component: Weir

Hydraulic Component(s). Broad Crested

Discharge 472,53 cfs Aliowable HW Elevation 591.49 ft

Weir Coefficient 2.60 US Length 100.00 ft

Crast Elevation 590.00 ft Headwater Elevation 581.49 ft
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Ardan
e’ water resources hmpipipedisc.cvm SO Consultants Ltd CuwertMaster v1.0
14/09/05 07:26:00 AM © Hasastad Methods, Inc. 37 Brookside Road  Watarbury, CT 06870B USA  (203) 755-1666

Page 3of 3




Rating Table Report
RR Marsh to Big Marsh Structure #8

Bange Data:
Minimurm Maximum Increment
Discharge 0.00 40.00 1.00 cfs
Discharge (cfs} HwW Elev {ft)
0.00 5B1.22
1.00 585.01
2.00 585.03
3.00 585.08
4.00 585.14
5.00 585.22
6.00 585.31
7.00 585.43
8.00 5B85.58
9.00 585.71
10.00 585.87
11.00 586.06
12.00 5B86.26
13.00 5B86.47
14.00 586.71
15.00 586 96
16.00 587.23
17.00 587.52
18.00 587.83
19.00 588.15
20.00 588.49
21.00 580.85
22.00 589.22
23.00 589.61
24.00 590.00
25.00 590.02
26.00 530.04
27.00 590.05
28.00 5490.06
28.00 590.07
30.00 590.08
31.00 590.09
32.00 580.10
33.00 580.10
34.00 580.11
35.00 580.12
36.00 590.13
37.00 590.13
38.00 590.14
39.00 590.15
40.00 530.15
Project Title: Lake Calumet HMP Project Enginear: Shawn W. Arden
ohwater resources hmphpipedisc.ovm SDI Consultanis Lid CulvertMaster v1.0

11/089/05 07:26:13 AM © Haestad Methods, Inc. 37 Brockside Aoad  Waterbury, CT 06708 USA (203} 755-1666 Page 1 of 1




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Analysis Component

Storm Event Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cofs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 586.00 ft
Name Description Discharge HW Elev Velocity
Culvert-1 1-24 ingh Circular 2510 cfs 591.49 ft 7.99 ft/s
Waeir Broad Crested 474.72 ¢cfs 591 .48 ft N/A
Total = e 499.82 cfs 591.49 ft N/A
Project Title: Lake Calumet HMP Projact Engineer: Shawn W. Arden
e’ water resources himphpipaedisc.cvm SDI Consultants Lid Culvertmaster vi1.0

11/0%/06 07.26:25 AM © Haestad Methods, Inc. 37 Brookside Foad Waterbury, CT 06708 USA  {203) 755-1666 Page 1 of 3




Component:Culvent-1

Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #38

Culvert Summary

Computed Headwater Elevation 501,49 f# Discharge 2510 cis
inlet Control HW Elev 586.00 ft Tailwater Elevation 586.00 ft
Outlet Control HW Elev 591.49 fi Control Type Qutiet Control
Headwater Depth/ Height 5.14

Grades

Upstream [nvert 581.22 ft Downstream Invert 579.67 #
Length 86.00 ft Constructed Slope 0.018023 ftit
Hydraulic Profile

Profile Pressure Depth, Downstream 633 ft
Slope Type N/A Narmal Degth N/A i
Flow Regime N/A, Critical Depth 176 &
Velocity Downstream 7.99 ft/s Critical Slope 0.037653 v/t
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 200
Number Sections 1

Cutlet Contro! Properties

CQutlet Control HW Elev 581.49 ft Upstream Velocity Head 099 ft
Ke 0.90 Entrance Loss 085 ft
inlet Control Properties

inlet Control HW Elev SBE0O0 1t Fiow Contral Submerged
Inlet Type Frojecting Area Full 3.1 ft2
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

c 0.05530 Equation Form 1

Y 0.54000

Project Title: Lake Calumet HWMP

et water resources hmphpipadisc.cvm

11/08/05 D7:26:25 AM

@ Haastad Methods, Inc.

S Consultans Ld

Project Engineer: Shawn W. Arden

37 Brookside Road  Walerbury, CT 06708 UBA  (203) 755-1666

CulvertMaster v1.0
FPage 2of 3




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Component:Weir

Hydraulic Compeonent(s): Broad Crested

Discharge 47472 ofs Allowable HW Elevation £91.49 ft
Weir Coefficient 2.60 US Length 100.00 ft
Crest Eigvation 590.00 ft Headwater Elevation 591.49 fi

Project Tille: Lake Galumet HMP
e’ water resources hmpipipedisc.cvm

FProject Engineer: Shawn W, Arden
11/08/06 07:26:25 AM © Haestad Methods, Inc.

CulvortMasier v1.0
Page 30t 3

S Consultants Ltd

37 Brookside Aoad  Waterbury, CT 08708 USA  {203) 755-1668




Rating Table Report
RR Marsh to Big Marsh Structure #8

Range Data:
Minimum Maximum incremsant
Discharge 0.00 40.00 1.00 cfs
Discharge (cfs) HW Elev {f1)
.00 581.22
1.00 586.01
2.00 586.03
3.00 586.08
4.00 S586.14
5.00 586.22
6.00 586.31
7.00 586.43
8.00 586.56
9.00 586.71
10.00 586.87
11.00 587.06
12.00 587.26
13.00 587.47
14.00 5B7.71
15.00 587.96
16.00 588.23
17.00 5BB.52
18.00 588.83
19.00 589.15
20.00 580.49
21.00 588.85
22.00 590.02
23.00 580.03
24.00 550.04
25.00 580.06
26.00 580.07
27.00 580.08
28.00 590.08
23.00 590.08
30.00 58010
31.00 590.11
32.00 580.12
33.00 580.12
34.00 590.13
35.00 590,14
36.00 590.14
37.00 55015
38.00 530.16
38.00 580.16
40.00 580.17
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
ah. water resources hmp'pipedisc.ovm SDI Consultants Ltd CulverntiMasier vi.0

11/08/05 07:26:37 A @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 LUSA (203} 755-1666 Page 1 of 1




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Analysis Component

Storm Eveant Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Gonstant Tailwater

Tailwater Elevation 587.00 f
Name Description Discharge HW Elev Velocity
Culvert-1 1-24 inch Circular 2271 ¢cfs 59150 ft 7.23 ftis
Weir Broad Crested 477.12 cfs 591,50 ft N/A
Total e 495,83 cfs 581.50 ft N/A

Project Title: Lake Galumet HMP Project Engineer. Shawn W. Arden
e water resources hmpipipedisc.cvm SDi Consultants Ltd GulveriMaster v1.0
11/08/05 O7:26:48 Ab © Haestad Methods, lnc. 37 Brookside Road  Waterbury, CT 06708 USA  {203) 755-1666 Page 1 of 3




Component:Culvert-1

Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Culvert Summary

Computed Headwater Elevation 591.50 # Discharge 22.71 cfs
Inlet Control HW Elev aB7.00 fi Tailwater Elevation 587.00 ft
Qutlet Control HW Elev 591.50 ft Control Type Qutlet Control
Headwater Depth/ Height 5.14

Grades

Upstream Invert 581.22 ft Downstream Invert 579.67 ft
Length 88.00 ft Constructed Slope 0.018023 /it
Hydraulic Profile

Profile Pressure Depth, Downstream 7.33 ft
Slope Type N/A Nomal Depth N/A - ft
Flow Regime MN/A Critical Depth 1.70 #
Velocity Downstream 7.23 ftis Critical Slope 0.032428 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 200 #
Numbet Sections 1

Outlet Control Properties

QOutlet Control HW Elev 501.50 ft Upstrearmn Velocity Head 0.81 ft
Ke 0.80 Entrance Loss 073 ft
Intet Control Properties

Intet Control HW Elev 587.00 ft Flow Control Submerged
iniet Type Projecting Area Fult 31 f2
K 003400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

c 0.05530 Equation Forrm 1

Y 0.54000

Project Title: Lake Calumet HMP
etwalter resources hmpipipedisc.ovm

11/08/05 07.26:48 AM

& Haestad Methods, Inc.

SO Consuttants Lid

Projact Engineer: Shawn W. Arden

37 Braokside Road  Waterbury, CT 08708 LISA (203) 755-1666

CulvertMastar v1.0
Page Zof3




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Component:Weir

Hydraulic Component(s): Broad Crested

Discharge 47712 cofs Allowable HW Elevation 581.50 ft
Weir Coefficient 2860 US Length 100.00 ft
Crest Eievation 580.00 ft Haadwater Elevation 591.50 ft

Project Title: Lake Calumet HMP
aiwater resources hmphpipedisc.ocvm
11/09/05 O7:26:48 AM © Haestad Methods, Inc.

Project Enginear: Shawn W. Arden
CulvertMastar 1.0
FPage3of3

5 Consuliants Lid
A7 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666




Rating Table Report
RR Marsh to Big Marsh Structure #8

Range Data:
dinimum Maximum increment
Discharge 0.00 40.00 1.00 cfs
Discharge (cfs)l HW Elev (ft)
0.00 581.22
1.00 587.01
2.00 587.03
3.00 587.08
4.00 587.14
5.00 587.22
6.00 587.31
7.00 5B7.43
8.00 587.56
9.00 587.71
10.00 587.87
11.00 588.06
12.00 5B8.26
13.00 5B88.47
14.00 588.71
15.00 588.86
16.00 585.23
17.00 58852
18.00 589.83
19.00 580.01
20.00 590.03
21.00 590.04
22.00 590.05
23.00 590.06
24.00 590.07
25.00 590.08
26.00 590.08
27.00 590.10
28.00 590.11
29.00 580.11
30.00 58012
31.00 58013
32.00 590.14
33.00 580.14
34.00 590.15
35.00 590.16
36.00 590.16
37.00 58017
38.00 59017
39.00 580.18
40.00 590.19
Project Title: Lake Calumet HMP Project Engineer. Shawn W. Arden
e, water resources hmpyipedisc.cym S0l Consultants Lid Culverthaster v1.0

11/09/05 07:27:04 AM @ Haestad Methods, Inc. 37 Brookside Road  Watarbury, CT 06708 USA  (2(013) 755-1666 Page 1 of 1




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Analysis Component

Storm Event Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions; Constant Tailwater

Tailwater Elevation 588.00 fit
Name Description Discharge HW Elev Velocity
Culvert-1 1-24 inch Circular 20.05 cfs 591.50 1t 6.38 fs
Weir Broad Crested 479.80 cfs 591.50 ft N/A
Tatal e 499 B4 cfs 591.50 ft A

FProject Title: Lake Calumet HMP
el water resources hmpipipedisc.cvm S Consultants Lid
11/08/05 09:42:25 AM @ Haestad Methads, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Shawn W. Arden
CulverihMaster v1.0
Page 1 ot 3




Component;Cuivert-1

Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Culvert Summary

Computed Headwater Elavation 501.50 ft Discharge 20.05 cfs
Irlet Control HW Elev 5B8.00 ft Tailwater Elevation 588.00 ft
Qutlet Control HW Elev 581.50 ft Contro! Type Outlet Control
Headwatar Depth/ Height 514

Grades

Upstream {nvert 5B1.22 f Downstream Invert 579.67 ft
Length B6.00 ft Constructed Stope 0.018023 fvit
Hydraulic Profile

Profile Pressure Depth, Downstream 8.33 ft
Stope Type NiA Normal Depth Nia ft
Flow Regime NiA Critical Depth 1.61 ft
Velocity Downstream 6.38 fi/s Critical Slope 0.027747 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev 59150 1 Upstream Velocity Head 0.63 ft
Ke 090 Entrance Loss .57 f
inlet Contro! Properties

inlet Control HW Elev S88.00 ft Flow Control Submerged
Inlet Type Projecting Area Full 3.1 f2
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

¥ 0.54000

Project Title: Lake Calumet HMP

e water resources hmpipipedisc.cvm

11/0%9/05 03:42:29 AM

@ Haestad Methods, Inc,

SD) Consultanis Ltd

Project Engineer: Shawn W. Arden

37 Brookside Boad  Waterbury, CT 06708 USA  (203) 755-1866

CulwertMaster v1.0
FPage 2 ot 3




Culvert Designer/Analyzer Report
RR Marsh to Big Marsh Structure #8

Component:Weir

Hydraulic Compenent(s): Broad Crested

Discharge 479.80 cfs Allowable HW Elevation 531.80 ft

Weir Coefficient 260 US Length 100.00 ft

Crast Elevation 590.00 ft Headwater Eievation 531.50 ft
Project Titie: Lake Galumet HMF Project Engineer: Shawn W. Arden
e dwater resources hmpipipedisc.cvm SDI Consultants Lid
11/089/05 09:42:25 AM

& Haestad Methods, Inc.

CulvertMaster v1.0
37 Brookside Hoad

Waterbury, CT 06708 USA  (P03) 755-1666 Page 3 of 3




Rating Table Report
RR Marsh to Big Marsh Structure #8

Range Data:
Minirnum Maximum Increment
Discharge 0.00 40.00 1.00 cfs
Discharge (cfs)] HW Elev (fi}
.00 581.22
1.00 588.01
2.00 588.03
3.00 5B8.08
4.00 588.14
5.00 588.22
6.00 588.31
7.00 588.43
8.00 588,56
9.00 588,71
10.00 588.87
11.00 589.08
12.00 589.26
13.00 589.47
14.00 589.71
15.00 589.96
16.00 580.02
17.00 590.04
18.00 590.05
18.00 590.08
20.00 590.07
21.00 590.08
22.00 590.09
23.00 590.09
2400 590.10
25.00 580.11
26.00 590.12
27.00 58012
28.00 58013
29.00 590.14
30.00 590.14
31.00 590.15
32.00 590.16
33.00 590.18
34.00 59047
35.00 590.18
36.00 59018
37.00 580.19
38.00 59019
39.00 590.20
40.00 590.20
Project Title: Lake Calumet HMP Froject Engineer. Shawn W._ Arden
2 hwater resources hmpipipedisc cvm 501 Consultants Lid Culverivastar vi.0

11/0%/05 09:42.54 AM ® Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666 Page 1 of 1










LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 14
ENGINEER: SWA CHECKED BY: DGD
DATE: 11-8-05 DATE: 11-8-05

SUMMARY CHART

FLOW STAGE AT VARYING TAILWATER CONDITIONS
{CFS} TAILWATER
o 586 587
0 584.76 586.00 587.00
0.5 585.27 586.07 587.07
1 585.53 586.28 587.28
1.5 585.79 586.62 587.51
2 586.29 587.10 587.52
2.5 586.96 587.51 587.53
3 587.51 587.52 587.53
3.5 b87.52 587.53 5B7.54
4 587.53 587.63 587.55
4.5 587.54 587.54 587.55
5 587.55 587.55 587.56
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Culvert Designer/Analyzer Report
Big Marsh to Core Plant Structure #14

Analysis Componeant

Storm Event Design Discharge 500.00 cofs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 0.00 ft
Name Description Discharge HW Elev Velooity
Culver-1 1-12 inch Circular 3.66cfs 589.04 ft 5.34 fi/s
Weir Broad Crested 49€6.45 cis 589.04 ft NIA
Totab 0 —eeeememeeeeee 500.11 cfs 588.04 ft N/

Froject Title: Lake Calumet HME Project Engineer: Shawn W. Arden
2% water resources impypipedisc.cvm SO Consgultants Ltd Culvertbaster v1.0

1HO9/05 10:43:17 AM © Haestad Methods, Inc. 37 Brookside Foad  Waterbury, CT 06708 LISA  (203) 755-1666 Page 10l 3




Component:Culvert-1

Culvert Designer/Analyzer Report
Big Marsh to Core Plant Structure #14

Culvert Summary

Computed Headwater Elevation 589.04 ft Discharge 3.66 cfs
Iniet Control HW Elev 586.50 ft Tailwater Elevation 0.00 f
Outlet Control HW Elev 583.04 ft Control Type Qutlet Control
Heaadwatar Depth/ Haight 4.28

Grades

Upstream Invert 584.76 ft Downstrearn invert 58442 ft
Langth 85.00 ft Constructed Slope 0.004000 Rt
Hydraulic Profile

Profile CompostteM2Pressure Depth, Downstream 082 f
Slope Type Milg Normal Depth N/A i
Flow Regime Subecritical Critical Depth 082 ft
Velocity Downstream 5.34 /s Critical Slope 0.036344 /it
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.00 ft
Section Size 12 inch Rise 1.00 &
Number Sections 1

Qutlet Control Properties

Qutlet Control HW Elev 583.04 Upstream Velocity Head 0.34 ft
Ke .90 Entrance Loss 0.30 ft
Inlet Control Properties

Inlet Control HW Elev 586.50 fi Flow Gontrol Submerged
Inlet Type Projecting Arga Full 08 ft2
K 0.03400 HDS 5 Chart 2

4 1.50000 HDS 5 Scale 3

c 0.05530 Equation Form 1

Y 0.54000

Project Title: Lake Calumet HMP
et wwater resources hmpypipediss ovm

11/09/05 10:43:17 AM

& Haestad Metnods, Inc.

SDI Consultants Ltd

Project Engineer: Shawn W. Arden

37 Brookside Road  Waterbury, CT 06708 LUUSA  (203) 755-1668

Culverthastar v1.0
Page Z of 3




Culvert Designer/Analyzer Report
Big Marsh to Core Plant Structure #14

Component:Weir

Hydraulic Component(s): Broad Crested

Discharge 496.45 cts Allowable HW Elevation 589.04 ft

Weir Coefficient 2.60 US Length 100.00 ft

Crest Elevation 5B87.50 # Headwater Elevation 580.04 ft
Projact Title: Lake Calumet HMP Project Engineer: Shawn VW, Arden
et \Water resources hmp\pipedisc.evim SOl Consuitants L.td

CulvertMaster v1.0
11/0%/05 10:43:17 AM £ Haestad Meathods, Inc.

37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1666 Page 3of 3




Rating Table Report
Big Marsh to Core Plant Structure #14

Range Data:
Minirmum Maximum Increment
Discharge 0.00 10.00 0.50 cfs
Discharge {cfs)] HW Elev {ft)
0.00 (.00
.50 5R05.27
1.00 585.53
1.50 585.79
2.00 586.29
2.50 586.96
3.00 587.51
3.50 HR7.52
4.00 5B7.53
4.50 587.53
5.00 587.54
5.50 587.55
6.00 5B7.55
6.50 587.56
7.00 587.56
7.50 587.57
8.00 5B7.57
B.50 5B7.58
9.00 5B7.58
9.50 587.59
10.00 587.59
Froject Title: Lake Calumet HWMP Project Engineer: Shawn W. Arden
e \water resources nmenpipedisc.ovm SDI Consuttants Ltd CutvertMaster v1.0

11/09/05 10:43:37 AM © Haestad Methods. Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666 Page 1 of 1




Culvert Designer/Analyzer Report
Big Marsh to Core Plant Structure #14

Analysis Component

Storm Event Design Discharge 500.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 586.00 #t
Name Description Discharge HW Elev Velocity
Culvert-1 1-12 inch Circular 3.32 cfs 589.04 ft 4,22 fti's
Wair Broad Crested 496.80 cfs 589.04 ft N/A
Total = emememeeeee— 500.11 cfs 5890.04 ft N/A

Project Title: Lake Galumet HMP Project Engineer: Shawn W. Arden
&4 water resources hmpwpipedisc.cvm SO Cansultants Ltd CulvertMaster v1.0

11005 10:43:51 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 3




Component:Culvert-1

Culvert Designer/Analyzer Report
Big Marsh to Core Plant Structure #14

Culvert Surnmary

Computed Headwater Elevation 589.04 ft Discharge 3.32 cfs
inlet Contro! HW Elev 586.28 ft Tailwater Elevation 586.00 ft
Qutlst Control HW Elev 588.04 ft Contral Type Cutlet Control
Headwater Depth/ Height 4.28

Grades

Upstraam Invert 584.76 ft Downstream Invert 58442 ft
Length B85.00 fi Constructed Slope 0.004000 f/ft
Hydraulic Profile

Profile Pressure Depth, Downstraam 1.58 ft
Slope Type N/A Normmal Depth MNia ft
Flow Regime N7A Critical Depth 0.v8 ft
Velocity Downsiream 4.22 s Critical Slope 0.032608 U/t
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CWMP Span 1.00 ft
Section Size 12 inch Rise 1.00 ft
Number Sections 1

QOutlet Control Properties

Outlet Control HW Elev 589.04 fi Unpstream Velocity Head 0.28 ft
Ke 0.80 Entrance Loss 0.25 ft
inlet Control Properties

tnlet Control HW Elev 586.28 ft Fiow Control Submerged
Iniet Type Projecting Area Full 0.8 fi2
K 0.03400 HDS 5 Chart 2

M 1.50000 HOS 5 Scale 3

C 0.05530 Equation Form 1

Y 054000

Project Title: Lake Calumet HMP
e water tesourcaes hmpipipedisc.cym

11/0%/05 10:43:51 AM

& Haesstad Methods. tngc.

SD1 Consuitants Lid

Project Engineer: Shawn W, Arden

37 Brookside Road Waiterbury, CT 06708 USA  {203) 755-1666

Culverthaster v1.0
Page 2ot 2




Culvert Designer/Anatyzer Report
Big Marsh to Core Plant Structure #14

Component:Weir

Hydraulic Component(s): Broad Crested

Discharge 486.80 cfs Allowabie HW Elevation 589.04 ft

Waeir Coefficient 260 US Length 106.00 ft

Crest Elevation 587.50 ft Headwater Elevation 585.04 ft
Project Title: Lake Calumet HMP Project Engineeat: Shawn W. Arden
el water rasources hrmpipipedisc.ovm S0l Consultants Ltd CulvertMaster v1.0
11/09/05 10:43:51 AM @ Haestad Methods, Inc. 37 Brogokside Hoad Watarbury, CT 06708 USA {203} 755-1666

Page 3 of 3




Rating Table Report
Big Marsh to Core Plant Structure #14

Range Data:
Minimum Maximum Increment
Discharge 0.00 10.00 0.50 cfs
Discharge {cfs)y HW Elev (ft}
0.00 584.76
0.50 586.07
1.00 586.28
1.50 586.82
2.00 587.10
2.50 587.51
3.00 587.52
3.50 B87.53
4.00 587.53
4.50 587.54
5.00 5B7.55
5.50 587.55
6.00 587.56
6.50 587.56
7.00 587.57
7.50 HB7.57
B8.00 587.58
8.50 587.58
8.00 587.58
89.50 5B7.59
10.00 587.58
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
el water resources hrupipipadisc ovim SO Consultants Ltd CulveartMastar v1.0

11/09/05 10:44:08 AM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of i




Culvert Designer/Analyzer Report
Big Marsh to Core Plant Structure #14

Analysis Companent

Storm Event Design Discharge 500.00 ofs

Peak Discharge Method: User-Specified

Design Discharge 500.00 cfs Check Discharge 0.00 cifs

Taitwater Conditions: Constant Tailwater

Tailwater Elevation 587.00 ft
MName Description Discharge HW Elev Velocity
Cuivert-1 1-12 inch Circular 2.72cis 588.04 ft 3.46 fi/s
Weir Broad Crested 497.40 cfs 5B88.04 ft N/A
Totat 500.12 cfs 589.04 ft NFA
Projact Title: Lake Calumst HWMP Project Engineer: Shawn W, Arden
et watar resources hmpipipedisc.cym SDI Consuttants Ltd CuivartMaster v1.0

11/09/05 10144:23 AM © Haestad Meathods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  {203) 755-1666 Page 1 of 3




Component:Culvert-1

Culvert Designer/Analyzer Report
Big Marsh to Core Plant Structure #14

Culvert Summary

Computed Headwater Elavation 588.04 ft Discharge 2.72 cfs
Intet Control HW Elev 587.00 fi Tailwater Elevation 587.00
Cutlet Control HW Elev 589.04 ft Control Type Cutlet Control
Headwater Depth/ Heaight 4.28

Gradas

Upstream Invert 5B4.76 fi Downstream Invert 584.42 1t
Length 85.00 ft Constructed Slope 0.004000 fi/ft
Hydraulic Profile

Profile Pressure Depth, Downstrearn 2.58 ft
Slope Type N/A Normal Depth NiA ft
Fiow Regime N/A Critical Depth 071 #
Velocity Downstream 3.46 ft's Critical Slope 0.027600 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.00 #
Section Size 12 inch Rise 1.00 ft
Number Sections 1

CQutlet Control Properties

Outlet Control HW Elav 589.04 ft Upstream Velocity Head 0.19 ft
Ke .90 Entrance Loss 017 ft
Inlet Control Properties

iniet Contral HW Elev 587.00 ft Fiow Control Unsubmerged
inlat Type Projecting Area Full 0.8 ft
K 0.03400 HOS 5 Chart 2

Y 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Project Title: Lake Calumet HMF

e, dwater resources hmpipipedisc.ovm

11/08/05 10:44:23 AM

© Haestad Methods, Inc.

SOl Consultants Ltd

37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer: Shawn W. Arden

{(203) 755-1666

CulvertMaster v1.0
Fage 2 0f 3




Culvert Designer/Analyzer Report
Big Marsh to Core Plant Structure #14

Component:Weir

Hydraulic Component{s): Broad Crasted

Discharge 497.40 cfs Allowable HW Elevation 589.04 ft

Weir Coefficient 260 US Length 100.00 ft

Crest Elevation HK87.50 Headwater Elevation 589.04
Project Title: Lake Calumet HMP Project Engineer: Shawn W, Arden
e, \waler resourcas hmpi\pipedisc.cvm SDI Consultants Lid
11/09/05 10:44.23 AM

CulvertMaster v1.0
B Haestad Methods, ne.

Page 3of 2

37 Brookside Road  Waterbury, CT 068708 USA  {203) 755-1666




Rating Table Report
Big Marsh to Core Plant Structure #14

Range Data:
Minimum Maximum Incremeant
Discharge 0.00 10.00 0.50 cfs
Discharge {cfs)] HW Elev (ft}
0.00 584.76
0.50 587.07
1.00 587.28
1.50 587.51
2.00 587.52
2.50 587.53
3.00 587.53
3.50 587.54
4.00 587.55
4.50 587.55
5.00 587.56
5.50 5B7.56
8.00 587.57
6.50 HB7.57
7.00 587.58
7.50 5B87.58
8.00 5B7.58
B.50 587.59
2.00 587.59
8.50 587.60
10.00 5B7.60
Projgct Title: Lake Calumet HMP Project Engineer: Shawn W, Arden
e water resowrnes hmphppedisc.ovim 501 Consultants Ltd Culverthlaster vi.0

1109005 104435 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1
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LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: 15
ENGINEER: SWA CHECKED BY: DGD
DATE: 11-8-05 DATE: 11-8-06
SUMMARY CHART
FLOW STAGE AT VARYING TAILWATER CONDITIONS
{CFS) TAILWATER
«<=581 582 583
0 581.67 582.00 583.00
2 582.4% 582.48 583.02
4 582.86 582.86 583.08
6 583.15 583.15 583.18
B 583.38 583.38 583.33
10 583.57 583.57 583.53
12 583.75 583.75 583.75
14 583.91 583.91 583.91
16 584.07 584.67 584.07
18 584.22 584.22 584.22
20 584.37 584.37 584.37
22 584.52 584 .52 584.52
24 584.67 584 .67 584.67
26 584 .83 584.B3 584 .83
28 585.03 585.03 585.03
30 585.23 585.23 585.23
32 585.48 585.48 585.48
34 585.53 585.53 585.53
36 585.56 5B5.56 585.56
38 585.58 585.58 585.58
40 585.58 585.50 585.59
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Culvert Designer/Analyzer Report
Conservation Area Structure #15

Analysis Compongnt

Storm Event Design Discharge

40.00 cfs

L

Peak Discharge Method: User-Specified

Design Discharge 40.00 cfs Check Discharge

0.00 cfs

Taitwater Conditions: Constant Tailwater

Tailwater Elevation 581.00 ft
Narme Description Discharge HW Elev Velooity
Culvert-1 t-24 inch Circular 22.61 ¢fs 58559 ft 10.25 fifs
Culvert-2 1-18 inch Circular 1012 cfs 585.59 ft 9.43 ft's
Weir Broad Crested 7.32 cfs 585.59 ft N/A
Total 000 —eeeeememmeaeeee 40.05 cfs 585.59 ft N/A

Project Title: Lake Calumet HMP
e’ water respurces nmpipipedisc.cvm S0l Consultants Lid
11/08/05 04:52:33 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer: Shawn W. Arden

(203} 755-1666

Culverthaster v1.0
Page 1 of 4




Culvert Designer/Analyzer Report
Conservation Area Structure #15

Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 58559 ft Discharge 2261 cfs
inlet Control HW Elev 58559 f Tailwater Elevation 581.00 f#
Cutlet Control HW Elav 5B5.24 # Contral Type Iniet Control
Headwater Depth/ Height 1.98

Grades

Upstream Invert 581.67 ft Downstream Invert 580.89 ft
Length 36.00 ft Constructed Slops 0.0216867 ittt

Hydraulic Profile

Profile 52 Depth, Downstream 1.32 fi
Slope Type Steep Narmal Depth 1.27
Flow Regime Supsreritical Critical Depth 1.69 f
Velocity Downstream 10.25 s Critical Slope 0.009454 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Steel Span 200 %
Section Size 24 inch Rise 2.00 ft
MNurnbar Sections 1

Qutiet Control Praperties

Outlet Control HW Elav 585.24 # Upstream Velocity Head 0.99 #t
Ke 0.80 Entrance Loss 0.89 ft

tnlet Controd Properties

Inlet Control HW Eiley 585658 H Flow Cantrol Submerged

Iniet Type Projecting Area Full 3.1 fte

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

c 0.05530 Equation Form 1

Y 0.54000
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
el water resources hmpipipedisc.cvm 5DI Consultants Ltd Culvarthlaster v1.0

11/08/05 04:52:38 P © Haestad Methods, Iinc. 37 Brookside Hoad  Waterbury, CT 08708 USA {203} 755-1666 Page 2 of 4




Culvert Designer/Analyzer Report
Conservation Area Structure #15

Component:Culver-2

Culvert Summary

Computed Headwater Elevation 585.68 ft Discharge 10.12 ¢fs
Inlet Control HW Elev 585.59 fi Tailwater Elevation 58100 1t
QOutiet Control HW Elev 585.48 ft Control Type Inlet Control
Headwater Depth/ Height 1.73

Grades

Upstream invert 58299 it Downstream nvert h82.10 ft
Length 30.00 ft Constructed Slope 0028667 R
Hydraulic Profile

Profile g2 Depth, Downstream 0.88 ft
Slope Type Steep Normal Depth 0.80 1t
Flow Regime Supercritical Critical Depth 1.23 ft
Velocity Downstream 9.432 ft's Critical Slope 0.009340 t/ift
Section

Section Shape Circular Marnings Ceefficient 0.013
Section Material Steel Span 1.50 ft
Seaction Size 18 inch Rise 1.50 ft
Number Sections 1

Qutlet Control Properties

QOutlet Control HW Eley 585.48 ft Upstream Velocity Head 0.67 ft
Ke 0.90 Entrance Loss 0.60 ft
Iniet Control Properties

Inlet Control HW Elev 585.59 ft Flow Control Subrmerged
Inket Type Projecting Area Full 1.8 f2
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS & Scale 3

o 0.05530 Equation Form 1

Y 0.54000

Froject Title: Lake Calumet HMP Project Engineer: Shawn W, Ardan

2l water resourcas impypipediss. ovm

P1/08/05 04:52:38 PM

& Haestad Methods, Ing.

S0} Consultants Lid
37 Brookside Road  Waterbury, CT 06708 USA

{203) 755-1666

Culverthdastor v1.0
Fage 3 of 4




Culvert Designer/Analyzer Report
Conservation Area Structure #15

Component:Weir

Hydraulic Component(s): Broad Crested

Discharge 7.32 cfs Allowable HW Elevation 585.59 ft

Waeir Coefficient 2.60 Us Length 100.00 1t

Crast Elevation 585.50 f Headwater Elevation 58558 f
Project Titie: Lake Calumet HMP Froject Engineer: Shawn W. Arden
£ wWealer TeSources hmpoipedisc. ovm 501 Consuitants Lid CulvertMaster v1.0

T1MBNE 04:52:30 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666 Page 4 ol 4




Rating Table Report
Conservation Area Structure #15

Range Data:
Minirmum Maximum increment
Discharge 0.00 40.00 1.00 ofs
Discharge {cfs)] HW Elev (ft)
0.00 581.00
1.00 582.24
2.00 582.49
3.00 582.689
4.00 HB2.8B6
5.00 583.02
6.00 583.15
7.00 583.27
B8.00 583.38
8.00 583.48
10.00 583.57
11.00 583.66
12.00 583.75
13.00 583.83
14.00 583.91
15.00 5B3.99
16.00 584.07
17.00 584.15
18.00 584.22
19.00 584.30
20.00 584.37
21.00 584.45
22.00 584.52
23.00 5B4.59
24.00 584 67
25.00 584.74
26.00 584.83
27.00 584.93
28.00 585.03
29.00 5B85.13
30.00 5B5.23
31.00 5B5.34
32.00 585.48
33.00 585.52
34.00 585.53
35.00 585.55
36.00 585.56
37.00 585.57
38.00 585.658
39.00 5B85.58
40.00 585.59
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
2. water resources hmpipipediac.cvm 501 Consultants Ltd CutveriMaster v1.0

11/08/05 04:52.34 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Culvert Designer/Analyzer Report
Conservation Area Structure #15

Analysis Companent

Storm Event Design Discharge 40.00 ofs

Peak Discharge Method: User-Specified

Design Discharge 40,00 cis Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 582.00 ft
Name Description Discharge HW Elev Velocity
Culvert-1 1-24 inch Circular 2261 cls 585.59 1 10.25 fifs
Culvert-2 1-18 inch Circular 1012 ofs 585.59 ft 0.43 tys
Weir Broad Crested 7.32cfs 585.59 ft MN/A
Total 0 e 40.05 cfs 585.59 ft N/A
Froject Title: Lake Calumet HMP Froject Engineer: Shawn W, Ardean
gd.water regources hmpipipedisc. cvm SN Consultants Lid Cubvertblaster v1.0

11/08/05 04:52:48 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA {203} 755-1666 Fage 1 of 4




Culvert Designer/Analyzer Report
Conservation Area Structure #15

Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 585.59 ft Discharge 2261 cis
Inlet Control HW Eiav 58555 #t Tailwater Elevation 582.00 ft
Qutlet Contro! HW Elev 5B5.24 ft Control Type inlet Control
Headwater Depth/ Height 1.96

Grades

Upstream Invert S81.87 f Downstream Invert 5B0.89 fi
Length 36.00 ft Consiructed Stope 0.021667 ft/it

Hydrauiic Profile

Profile 82 Depth, Downstream 132 ft
Slope Type Steep Normal Depth 1.21 ft
Flow Regime Supercritical Critical Depth 169 ft
Velocity Downstream 10.25 ft/s Critical Slope 0.009454 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Steal Span 2.00 ft
Section Size 24 inch Rise 2.00 #t
Numbar Sections 1

Outlet Control Properties

Outiet Control HW Elev 585.24 ft Upstream Velocity Head 0.99 ft
Ke 0.80 Entrance Loss 0.89 ft

Iniet Control Properties

Inlet Contrgl HW Elev 58559 #t Flow Control Submerged

Inlet Type Projecting Arga Full 31 ft2

K 0.03400 HD& 5 Chart 2

M 1.50000 HDS 5 5cale 3

C 0.05530 Equation Form 1

Y 0.54000
Project Title: Lake Calumet HMP Project Enginesr: Shawn W. Arden
2. water resources hmpipipediss curn S0l Consultants Ltd CulverhMastor 1.0

11/08/05 04:52:48 PM © Haestad Methods, Inc, 37 Brookside Road  Waterbury, CT 08708 USA  {203) 755-1666 Fage 2 of 4




Culvert Designer/Analyzer Report
Conservation Area Structure #15

Component:Culvert-2

Cuivert Summary

Computed Headwatar Elevation 585.59 ft Discharge 10.12 cfs
inlet Control HW Elev 585.58 ft Tailwater Elevation 5B2.00 ft
Cutlet Control HW Elev 585.48 ft Contrel Type Iniet Control
Headwater Depth/ Height 1.73

Grades

Upstream Invert 582.89 ft Downstream Invert 58210 R
Length 30.00 ft Constructed Slope 0.029667 fift
Hydraulic Profile

Profile g2 Depth, Downstream 0.88 ft
Slope Type Steep Narmal Depth 0.80 ft
Flow Regime Superctitical Critical Depth 1.23 f#t
Velocity Downstream 9.43 fi's Critical Slope 0.009340 fi/ft
Section

Saction Shape Circutar Mannings Coefficient 0.013
Section Material Steel Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

QOutlet Control Properties

Qutlet Control HW Elev 5B85.48 f Upstream Velocity Head 067 ft
Ke 0.80 Entrance Loss 0.60 ft
Iniet Control Properties

Iniet Control HW Elev 585.59 ft Flow Control Submerged
iniet Type Projecting Area Full 1.8 ft2
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS & Scale 3

C 0.05530 Equation Form 1

Y 0.54000

FProject Title: Lake Caiumet HMP Project Enginaer: Shawn W. Arden

110805 04:52:48 PM

& Haestad Methods, Inc.

S0l Consultants Ltd
37 Brookside Road  Waterbury, CT 06708 USA

{203) 755-1664

Cubvartfdastar v1.0
FPage 3 af 4




Culvert Designer/Analyzer Report
Conservation Area Structure #15

Component:Weir

Hydraulic Camponent{s): Broad Crested

Discharge 7.32 cfs Allowable HW Elevation 5B85.59 ft
Waeir Coefficient 2.60 US Length 100.00 ft
Crest Elevation 585.50 ft Headwater Elevation 585.59 ft
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
e, water resources hmpinedisc. ovm S Consultants Ltd CuvertMaster w1.0

11/08/05 04:52:48 PM © Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708 USA (P03} 755-1666 Page 4 of 4




Rating Table Report
Conservation Area Structure #15

Range Data:
Minimum Maximum Increment
Discharge 0.00 40.00 1.00 ofs
Discharge (cfs)| HW Elev (ft}
0.00 581.87
1.00 582.24
2.00 h82.48
3.00 582.69
4.00 582.88
5.00 583.02
8.00 583.15
7.00 583.27
8.00 583.38
9.00 583.48
10.00 5B3.67
11.00 583.66
12.00 583.75
13.00 583.83
14.00 583.91
15.00 5683.99
16.00 584.07
17.00 584.15
18.00 584.22
19.00 584.30
20.00 584.37
21.00 5B84.45
22.00 584.52
23.00 584.58
24.00 584.67
25.00 58474
26.00 584 B3
27.00 584.93
28.00 5B5.03
28.00 585.13
30.00 585.23
31.00 585.34
32.00 585.48
33.00 585.52
34.00 585.53
35.00 58E5.55
36.00 585.56
37.00 585.57
38.00 585.98
39.00 585 58
40.00 585.59
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
e, water resources hmpspipedisc. ovm S0 Consuitants Lid Cutverthaster v1.0

11/08/05 04:53:13 PM @ Haestad Mathods, inc. 37 Brookside Road  Waterbury, CT 06708 USA  {203) 755-1666 Page 1ot 1




Culvert Designer/Analyzer Report
Conservation Area Structure #15

Analysis Component

Storm Event Design Discharge 40.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 40.00 cfs Check Discharge 0.00 cfs

Tailwater Gonditicns: Constant Tailwater

Tailwater Elavation 583.00 ft
Name Description Discharge HW Elev Velocity
Cuivert-1 1-24 inch Circular 22.61 cfs 585,59 ft 10.25 ft's
Culvert-2 1-18 inch Circular 10.12 cfs 585.59 & 9.43 fi/s
Weir Broad Crested 7.32cts 5B5.59 ft N/A
Total e 40.05 cfs 58559 ft N/A
Froject Titke: Lake Calumet HMP FProject Engineer: Shawn W, Arden
eh water resources hmppipedisc. ovm SO Consultanis Lid Culverthasior w10

11/08/05 04:532:23 FM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 0670B USA  (?(3) 755-1666 Fage 1 of 4




Culvert Designer/Analyzer Report
Conservation Area Structure #15

Component:Culvert-1

Culvert Summary

Computed Headwater Elevation £85.68 ft Discharge 2261 cfs
Inlet Control HW Eley 58559 ft Tailwater Elevation 583.00 ft
Outiet Contrel HW Elev 585.24 1t Control Type Inlet Control
Headwater Depth/ Height 1.96

Grades

Upstream Invert 581.67 ft Downstream Invert 580.89 ft
Length 36.00 f Constructed Siope 0.021667 i

Hydraulic Profile

Profile CompositePressure51352 Depth, Downstream 1.32 ft
Slope Type N/A Normal Depth 1.21 ft
Flow Regime N/A Critical Depth 1.69 fi
Velocity Downstream 10.25 ft's Critical Slope 0.009454 /it
Section

Section Shape Circular Mannings Coeflicient 0.013
Section Material Sieel Span 200 f
Section Size 24 inch Rise 2.00 ft
Number Sections 1

Qutlet Control Properties

Cutlet Control HW Elev 5B5.24 ft Upstream Velocity Head 0.95 ft
Ke 0.90 Entrance Loss C.B9 #

Inlet Control Properties

Infet Control HW Elev 58559 ft Fiow Control Submerged

Inlet Type Projecting Area Full 3.1 fi2

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS & 5cale 3

[ 0.05530 Equation Form 1

Y 0.54000
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
2. water resources nmprpipadisc.cvm SDI Consultants Ltd Culverntaster v1.0

11/08/05 04.53:23 PM © Haestad Methods, ne. 37 Brookside Road  Waterbury, CT 08708 USA (203} 755-1866 Fage 2 of 4




Culvert Designer/Analyzer Report
Conservation Area Structure #15

Component;Culvert-2

Culvert Summary

Computed Headwater Elevation 585.58 ft Discharge 10.12 cis
inlet Contro! HW Elev 585.59 ft Tailwater Elevation 583.00 #t
Qutiet Control HW Elev 58548 ft Controf Type tnlat Control
Headwater Depth/ Height 1.73

Grades

Upstream Invert 582.99 ft Downstream invert 582.10 ft
Length 30.00 ft Constructed Slops 0.028667 ftft

Hydraulic Profile

Profile 52 Depth, Downstream 0.88 f
Slope Type Steep Normal Depth Q.80 #
Flow Regime Supercritical Critical Depth 1.23 ft
Velocity Downstream 9.43 fifs Critical Slope 0.009340 f/fit
Section

Section Shape Circular Mannings Coefficient 0013
Section Material Steel Span 1.50 ft
Section Size 18 inch Rise 1.50
Number Sections 1

Qutlet Control Properties

Outlat Control HW Elav 58548 H Upstream Velocity Head 067 ft
Ke .80 Entrance Loss Q.60 ft

Inlet Control Properties

Inlet Control HW Elev £585.59 ft Fiow Control Submerged

Inlet Type Projecting Area Full 1.8 f2

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000
Project Title: Lake Calumet HMP Project Engineer: Shawn W. Arden
ehwater resources hmpypipedisc.cvym SO Consultants Ltd CulvertMaster «1.0

11/08/05 04:532:23 PM © Haostad Methods, lnc. 37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1666 Page 3 of 4




Culvert Designer/Analyzer Report
Conservation Area Structure #15

Component:Weir

Hydraulic CGomponent(s): Broad Crasted

Discharge 7.32 cis Allowable HW Elevation 585.59 ft

Weir Coefficient 2.80 US Length 100.0¢ #

Crest Elevation 585.50 ft Headwater Elevation 5B5.59 ft
Project Title: Lake Calumet HMP Project Enginesr: Shawn W. Arden
i \water resources hmpipipedisc.ovm 4Dl Consultants Lid CulvertMaster w10
11/08/05 (04:53:23 PM © Haestad Methods, Inc, 37 Brookside Hoad  Waterbury, CT Q6708 LISA (203} 755-1666

Page 4 of 4




Rating Table Report
Conservation Area Structure #15

Range Data:
Minimum Maxirmum Increment
Discharge .00 40.00 1.00 cfs
Discharge {cfs)) HW Elev (ft)
0.00 5B1.67
1.00 583.01
2.00 583.02
3.00 583.05
4.00 583.08
5.00 583.13
6.00 58319
7.00 5B3.25
8.00 583.33
8.00 583.42
10.00 583.53
11.00 583.66
12.00 583.75
13.00 583.83
14.00 583.91
15.00 583.99
16.00 584.07
17.00 5B4.15
18.00 584.22
19.00 584.30
20.00 584.37
21.00 584.45
22.00 584.52
23.00 5B84.59
24.00 584 .67
25.00 584.74
26.00 584 .83
27.00 584.93
28.00 585.03
26.00 585.13
30.00 585.23
31.00 585.34
32.00 5B5.48
33.00 5B5.52
34.00 585.53
35.00 585.55
36.00 585.56
37.00 585.57
38.00 585.58
38.00 585.58
40.00 585.58
Project Title: Laks Galumeat HMP Project Engineer: Shawn W. Arden
e water resources hmpyppedisc.cvm SO Consultants Ltd Cuiverthlaster wi .0

11/08/05 04:53:50 PM = Haestad Metnods, Ing. 37 Brookside Foad  Waterbury, CT 06708 USA (203} 7hb-1666 Page 1 of 1
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LAKE CALUMET HMP
STRUCTURE RATING CURVES

STRUCTURE NO: i7
ENGINEER: SWA CHECKED BY: DGD
DATE. 11-8-05 DATE. 11-8-05
SUMMARY CHART
FLOW STAGE AT VARYING TAILWATER CONDITIONS
{CES) TAILWATER
NO TW 580 581 582 583
0 580.00 580.00 581.00 582.00 583.00
2 580.66 580.29 581.00 582.00 583.00
4 580.86 580.37 581.01 582.00 583.00
10 581.21 580.54 581.04 582.01 583.00
20 581.57 581.29 581.17 582.03 583.01
30 581.83 581.74 581.36 582.08 583.02
40 582.03 582.03 581.80 582.13 583.04
50 582.18 582.18 581.83 582.20 583.06
650 582.31 582.31 5B2.05 582.28 583.08
70 582.44 582.44 582,23 582.37 583.11
80 582.55 582.55 582.40 5B2.46 583.14
90 582.66 582.66 582.56 582.56 583.18
100 582.77 b6B2.77 582.70 582.65 583.22
200 583.81 583.61 583.61 583.56 5B83.72
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HEC-FAS Plan: Ex River: Sl

RM Reach: Outlet

c

:?m i

581.83

581.84

42.07

0.003116 0.78 0.14
581.74 581.75 0.004032 0.86 34.94 40.09 0.16
561.36 581.39 0.015014 1.41 21.34 31.33 0.30
562,08 582.08 0.001516 0.61 49.54 47,08 0.10
563.02 583.02 0.000175 0.31 100.01 59.79 0.04
570.84 578.84 579.85 0003005 0.77 39.01 42.36 0.14
580.00 578.84 580.01 0.001936 0.65 46.00 46,00 0.1
581.00 578.84 581.00 0.000181 0.32 98.75 59.50 0.04
582.00 578.84 582.00 0.000042 0.20 165.00 73.00 0.02
583.00 578.84 583.00 0.000014 0.14 244.75 86.50 0.01]




HEC-RAS

n

Plan: Ex River: SIRM Reach: Outiet
= 7 e -

. 0.003124
40.00 580.00 582.05 582.06 0.002893 0.83 48.48 46.72 0.14
40.00 580.00 581.60 581.63 0.011457 1.37 29.30 36.71 0.27
40.00 580.00 582.13 582.14 0.002271 0.77 52.22 47.79 0.13
40.00 580.00 583.04 583.04 0.000302 0.41 100.99 60.01 0.05
40.00 578.00 580.04 578.94 580.05 0.003001 0.83 47.94 46.57 0.14
40.00 578.00 580.00 578.94 580.01 0.003442 0.87 46.00 46.00 0.16
40.00 578.00 581.00 578.94 581.00 0.000323 042 98.75 58.50 0.05
40.00 578.00 582.00 578.94 582.00 0.000074 0.27 165.00 73.00 0.03
40.00 578.00 583.00 578.94 583.00 0.000025 0.19 244.75 86.50 0.02










HEC-RAS Plan: Ex River: SIRM amnomt

70.00

1.05

580.00 . 582.45 0.003111 67.41 51.80 0.15
70.00 580.00 582.62 582.63 0.002081 0.93 76.90 54.32 0.13
70.00 580.00 582.23 582.26 0.005214 1.23 57.14 49.16 0.20
70.00 580.00 582.37 582.39 0.003689 1.1 63.80 50.96 0.17
70.00 580.00 583.11 583.12 0.000814 0.70 105.49 61.01 0.08
70.00 578.00 580.45 578.18 580.47 0.003002 1.04 68.19 52.11 0.15
70.00 578.00 580.00 570.18 580.04 0.010541 1.52 46.00 46.00 0.27
70.00 578.00 581.00 578.18 581.01 0.000988 0.74 98.75 59.50 0.08
70.00 578.00 582.00 579.18 582.00 0.000227 0.46 165.00 73.00 0.05
70.00 578.00 583.00 679.18 583.00 0.000076 0.33 244.75 86.50 0.03




J
|

HEC-RAS Plan: Ex River: SIRM Reach: Outlet

580.00

80.00 582.55 582.57 0.003108 1.11 73.58 53.48 0.16
80.00 580.00 582.76 582.78 0.002006 097 85.08 56.21 0.13
80.00 580.00 582.40 582.42 0.004447 1.24 65.47 51.40 0.18
80.00 580.00 582.46 582.48 0.003857 1.18 68.56 52.20 017
80.00 580.00 583.14 583.15 0.001007 0.78 107.48 61.45 0.09
80.00 578.00 580.57 579.24 580.59 0.003002 1.10 T4.42 53.70 0.15
80.00 578.00 580.00 575.24 580.05 0.013768 1.74 46.00 46.00 0.31
80.00 578.00 581.00 570.24 581.01 0.001280 0.85 98.75 59.50 0.11
80.00 578.00 582.00 570.24 582.00 0.000296 0.53 165.00 73.00 0.05
80.00 578.00 583.00 579.24 583.00 0.000099 0.37 244.75 86.50 0.03




HEC-RAS Plan: Ex River: SIRM Reach: Outlet

582.66

. 582.69 0.003106 1.16 79.56 54.97 0.16
80.00 580.00 582.90 582.91 0.001861 1.01 92.81 58.14 0.13
90.00 580.00 582.56 582.58 0.003899 1.24 73.79 53.54 0.18
90.00 580.00 582.56 582.58 0.003926 1.26 73.62 53.50 0.18
80.00 580.00 583.18 583.19 0,001201 0.86 108.70 61.94 0.10
90.00 578.00 5B0.68 579.30 580.70 0.003002 1.15 80.45 55.18 0.16
90.00 578.00 5B0.00 579.30 580.06 0.017424 1.86 46.00 46.00 0.34
90.00 578.00 581.00 §79.30 581.01 0.001633 0.85 98.75 59.50 0.12
90.00 578.00 582.00 578.30 582.01 0.000374 0.60 165.00 73.00 0.06
50.00 578.00 583.00 578.30 583.00 0.000125 0.42 244.75 86.50 0.04




. L 0.003104 .
580.00 583.03 583.04 0.001920 1.04 100.41 58.88 0.13
580.00 582.70 582.73 0.003553 1.26 B81.58 55.47 0.17
580.00 582.65 582.68 0.003930 1.30 78.80 54.81 0.18
580.00 583.22 583.23 0.001391 0.94 11215 62.47 0.11
578.00 580.79 578.35 580.81 0.003002 1.20 86.32 56.61 0.16
578.00 580.00 578.35 580.07 0.021512 217 46.00 46.00 0.38
578.00 581.00 579.35 581.02 0.002018 1.08 88.75 59.50 0.13
578.00 582.00 578.35 582.01 0.000462 0.66 165.00 73.00 0.07
578.00 583.00 579.35 583.00 0.000155 0.46 244.75 86.50 0.04




HEC-AAS Plan: Ex River: SIAM _Reach: Outlet

580.00

200.00 583.61 583.65 0.003091 1.56 137.61 67.75 0.17
200.00 580.00 583.99 584.02 0.001872 1.33 164.30 72.87 0.14
200.00 580.00 583.75 583.78 0.002545 1.47 147.34 69.66 0.16
200.00 580.00 583.56 583.60 0.003304 1.60 134.42 67.11 0.18
200.00 580.00 583.72 583.75 0.002657 1.48 145.12 69.23 0.16
200.00 578.00 581.63 578.79 581.67 0.003001 1.55 139.04 68.03 017
200.00 578.00 580.00 576.79 580.29 0.086047 4.35 46.00 46.00 0.77
200.00 578.00 581.00 570.79 581.07 0.008085 211 98.75 50.50 0.26
200.00 578.00 582.00 578.79 582.03 0.001848 1.33 165.00 73.00 0.13
200.00 578.00 583.00 570.79 583.01 0.000619 0.83 244.75 86.50 0.08
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